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CHAPTER I. INTRODUCTION 
Background of the Study 
Agricultural crops and livestock in the United States are 
attacked annually by thousands of pests, including insects, 
weeds, diseases and nematodes. Pest-related losses are 
estimated to be one-third of the total potential crop 
production before harvest and nearly 10 percent of all 
harvested crops (Pimentel and Goodman, 1979; Perkins, 1980). 
Prior to the Second World War, pest control -- which then 
used only small amounts of organic, synthetic chemicals --
was grossly inadequate and the losses caused by pests were 
extensive. But by 1950, pest control in agriculture had been 
much improved through the intensive application of newly-
developed chemical compounds (Environmental Protection 
Agency, 1980). 
The growing reliance of farmers upon chemicals for pest 
control is attributable to the low cost of these chemicals 
and to their general effectiveness and ready availability. 
Also important to increased chemical use has been the practice 
in some areas of "double-cropping," in which two or more 
crops are planted annually in fields that once supported 
only a single crop (Choffnes and Anderson, 1979; Environ­
mental Protection Agency, 1980). Part of the increased use 
of herbicides is attributable to a build-up in the tolerance 
of some weeds. There also has been a move toward greater 
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use of herbicide combinations, which serve to effectively 
double or triple the amount of chemicals that are applied 
for weed control (Choffnes and Anderson, 1979; Environmental 
Protection Agency, 1980). 
By the early 1970s, herbicides were being used for 
weed control by nearly all corn and soybean growers in 
Iowa and Illinois, and about 90 percent of the total 
acreage of these crops was treated with herbicides 
(Environmental Protection Agency, 1974). Despite recent 
public concerns about agricultural chemicals, it is 
estimated that about 95 percent of the corn acreage and 
97 percent of the soybean acreage in Iowa continue to 
be treated each year with herbicides. Fifty percent of 
these corn acres are treated with insecticides (Cooperative 
Extension Service, 1980). 
Unfortunately, the pervasive use of chemical controls 
has produced serious problems. Because of pest resistance --
over 400 varieties of insects have developed resistance to 
existing pesticides -- a substantial proportion of the 
crops planted in the United States today fails to reach 
harvest. This is despite extensive chemical applications 
(Environmental Protection Agency, 1980). Also, the loss 
of "beneficial insects" to chemical controls has had the 
effect of increasing the populations of some previously-
controlled pests (Environmental Protection Agency, 1980). 
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Finally, the most significant problems associated with the 
current widespread use of chemicals (pesticides) are the 
serious threats posed to human health and to the natural 
environment, especially from the contamination of streams 
and groundwater. Sizeable amounts of pesticide residues 
recently have been detected in fish, waterfowl, livestock 
and humans (Powers and Harris, 1980). 
Integrated Pest Management 
Recent scientific recognition of various problems 
associated with farmers' use of chemical controls has 
stimulated the development of alternative pest-control 
techniques. Especially important has been the recent 
availability of a coordinated set of practices known as 
"integrated pest management" (Environmental Protection 
Agency, 1980). As described by the Office of Technology 
Assessment (1979), integrated pest management, also 
called IPM, is "the optimization of pest control in an 
economically and ecologically sound manner, accomplished 
by the coordinated use of multiple tactics to assure 
stable crop production and to maintain pest damage below 
the economic injury level while minimizing hazards to 
humans, animals, plants and the environment." 
According to Mabry and DeWitt (1980), integrated pest 
management uses a set of coordinated practices to manage 
insects, diseases, nematodes and weeds. First, there are 
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the crop management and cultural practices which serve to 
disrupt pests' environments. Examples of these practices 
include the selection of pest-resistant crop varieties, 
timing of planting and harvesting to avoid pest infesta­
tions, tillage practices, water and fertilizer management 
and crop rotation. The second set of practices includes 
field scouting, monitoring and the visual detection of 
pests. Activities geared to establishing the "economic 
thresholds" of pest damage constitute a third set of 
practices. Finally, integrated pest management relies 
on chemical and biological controls (Mabry and DeWitt, 
1980). 
Many of the individual practices of integrated pest 
management were developed in the late nineteenth and early 
twentieth centuries. But the concepts of "economic 
threshold," "economic level" and "integrated control," all 
of which lie at the heart of integrated pest management, 
were introduced relatively recently (Office of Technology 
Assessment, 1979). Some of the individual IPM practices 
have long been used by farmers to control pests, or were 
known but not used. Corn and soybean growers in Iowa and 
Illinois, for example, were found in the early 1970s to be 
familiar with a number of alternatives to chemical controls. 
But these alternatives did not prove as attractive to them 
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as did the application of chemicals (Environmental Protec­
tion Agency, 1974)• 
Many farmers now are partially using integrated pest 
management, although they do not necessarily refer to 
their control practices by this term. The concept of 
integrated pest management was first introduced to the 
literature in the early 1970s (Council of Agricultural 
Science and Technology, 1982). The current significance 
of integrated pest management is that it embraces a 
scientific approach that uses sophisticated pest-control 
practices in an integrated (coordinated) fashion (Smith 
et al., 1976). A basic premise of IPM is that pest-control 
techniques will prove largely unsuccessful if applied in 
isolation from other techniques (Bottrell, 1979). 
The Office of Technology Assessment (1979) recently 
estimated that integrated pest management programs for 
major U.S. crops have the potential of lowering pesticide 
use by up to 75 percent, of reducing preharvest pest-
caused losses by up to 50 percent and of substantially 
reducing overall pest-control costs. A recent study 
(Burrows, 1981) in California's San Joaquin Valley showed 
that the adoption of integrated pest management cut 
pesticide use by 45 to 50 percent in cotton and citrus.^ 
^The anticipated reduction in pesticide use in corn 
and soybeans is much less than that projected for cotton 
and citrus. 
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It seems clear that, under effective integrated pest 
management, U.S. agriculture can secure increased food 
production while at the same time providing maximum 
protection to crops, the environment and human health 
(Office of Technology Assessment, 1979). 
IPM as an Innovation 
An innovation, idea, practice or technology represents 
something new and novel in human knowledge and experience. 
Sometimes it is nothing more than a new formulation of 
older ideas (Presser, 1969). Rogers and Adhikarya (1979) 
divide innovations into two types. First, "preventive 
innovations," which are adopted to avoid possible losses 
of desired values in the future, or to minimize such 
losses. Examples of preventive innovations include 
contraceptives, crop insurance, seat belts and fire alarms. 
The second type of innovations are "incremental innovations," 
which are adopted to increase some desired value in the 
future. Examples include a new seed variety and chemical 
fertilizer. Most of the agricultural studies have been 
focused on incremental innovations. 
Nowak and Korsching (1979) provide an alternative 
classification of innovations. They see "facilitative 
innovation" as an idea or technology that is associated 
with a change in values, beliefs or attitudes. These 
innovations have the manifest function of increasing the 
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probability of some anticipated future state of affairs. 
Innovations of a commercial nature, which have the poten­
tial of producing profits, fall into this category. A 
"preventive innovation" is an idea or technology which 
is associated with a change in values, beliefs or atti­
tudes, and which is designed to reduce the probability of 
some anticipated future state of affairs. These innova­
tions are characterized by high initial cost, low economic 
profitability, high perceived risk, increase in discomfort 
and low immediate rewards. 
Pampel and van Es (1977) have examined innovations 
in the context of environmental-commercial characteristics. 
"Environmental innovations" are those designed primarily 
to protect natural resources, whereas "commercial innova­
tions" function to increase economic output. Four types 
of innovations were explored in their study -- commercial 
profitable and unprofitable innovations, and environmental 
profitable and unprofitable innovations. 
Finally, several authors (Klonglan et al., 1970; 
Klonglan and Coward, 1970) stress the importance of two 
components of innovations -- the object component and the 
idea component. The object component refers to a physical 
product and its techniques of application, or to a new 
practice that does not involve a new product (e.g. , crop 
rotation). They classify innovations into three types. 
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First, there is the "symbolic adoption" of innovations 
which have idea components, but not object components. 
Second, there is "action adoption" of innovations which 
contain both an idea and an object component. Third, 
there is "anticipatory adoption" (for future use) of an 
innovation having both an idea component and an object 
component. 
Integrated pest management (IPM) encompasses several 
distinct practices, each of which can be viewed as a 
component of a larger innovation set. Some of these 
practices are "preventive" in the sense of reducing 
environmental pollution from unneeded chemical use. Also, 
some of the practices are directed to reducing pest 
control expenses and therefore serve to increase farm 
profits. Such practices are incremental or facilitative. 
IPM also is promoted as an innovation producing better 
health and environmental quality as well as a commercial 
innovation leading to greater profit. Finally, IPM has 
both object and idea components. Its individual practices 
represent the object component, whereas the integration 
and coordination of these practices constitute its idea 
component. 
The complexity of an innovation is another considera­
tion in assessing IPM. Studies of farming innovations 
have ranged from those focused upon a single practice to 
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others concerned with a collection of practices (Jones, 
1967). IPM is well-described by Rogers' (1983) concept 
of "technology cluster." Such a cluster consists of one 
or more distinguishable elements of technology that are 
perceived as being closely interrelated. The idea of re­
invention also is important to an understanding of IPM 
adoption. Re-invention is defined as the extent to which 
an innovation is changed or modified by a user in the 
process of its acceptance and implementation (Rogers, 
1983). It is expected that some farmers may he applying 
IPM practices only as re-invention of established chemical 
use practices. 
Finally, the issue of innovation discontinuance is 
relevant to IPM adoption. Rogers (1983) defines dis­
continuance as a decision to reject an innovation after 
having previously adopted it. He describes two types of 
discontinuance -- replacement and disenchantment. Replace­
ment discontinuance involves the decision to reject an 
idea in order to adopt a better one that superseded it. 
Disenchantment discontinuance is a decision to reject an 
idea as the result of dissatisfaction with its performance. 
Farmers' adoption of IPM implies a replacement discon­
tinuance of chemical use as a previous innovation. In 
some instances, the discontinuance of chemicals constitutes 
forced discontinuance. For example, the U.S. Environmental 
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Protection Agency banned the use of DDT in 1972 as an 
insecticide because of its threats to human health, DES 
was also banned for cattle feeding, as were antibiotic 
swine-feeding supplements and 2,4,5-D weed spray (Rogers, 
1983; Mason and Halter, 1980). As the use of chemicals 
in farming operations has become controversial, the USDA 
has responded with an integrated pest management program. 
The efficacy of this program depends upon farmers' willing­
ness to discontinue chemical use as a singular pest-control 
practice and to incorporate it with other pest-control 
practices in a balanced, integrated pest management 
program. 
Objectives of the Study 
New farming ideas, practices and technologies are not 
adopted simultaneously by all farmers. In fact, there 
often is a considerable lapse in time between early 
adoptions and those which follow. It can be expected 
that this time lapse also applies to the adoption of IPM. 
While some farmers are at the forefront in experimenting 
with innovative approaches to pest control, others will 
still be locked into conventional, chemical treatments. 
A primary objective of this study was to develop and 
test the importance of a set of variables that are posited 
as explaining the differential rapidity with which farmers 
adopt IPM practices. The variables in the model have been 
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shown in previous studies of other innovations to dis­
tinguish early adopters from late adopters. The adoption-
diffusion perspective, however, has not been systematically 
applied to IPM adoption. The model used in this study 
speaks to some of the criticisms that have been made of 
adoption research generally. Especially critical is the 
need to treat the explanatory variables from a systems 
perspective (e.g., as is accomplished here through use of 
path analysis), 
12 
CHAPTER II. THEORETICAL FRAMEWORK 
This chapter sets out several theoretical formulations 
which guided the present analysis. First, the classical 
adoption-diffusion perspective is briefly reviewed, with 
special attention paid to some of the current criticisms 
of the perspective. Second, social action theory is 
discussed in terms of its applicability to adoption 
behavior. Third, a causal model of IPM adoption is 
described. Fourth, a review is made of previous findings 
for the variables included in the present model. Finally, 
several hypotheses about IPM adoption to be tested in this 
study are stated. 
The Adoption-Diffusion Perspective 
A much researched topic is the adoption and diffusion 
of innovations in agriculture. From the initial studies 
conducted in the 1940s of the diffusion of hybrid seed corn 
among farmers in Iowa (Ryan and Gross, 1943), this research 
topic has been expanded to encompass a myriad of innova­
tions . There was a marked expansion in the number of 
diffusion studies during the 1950s and 1960s, and the 
literature has continued to grow. Many of the adoption 
findings have been cumulative, a fact that has permitted 
the formulation of a general (classical) model of the 
adoption-diffusion process (Rogers and Adhikarya, 1979). 
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The classical model has focused on several aspects 
of the adoption-diffusion process, which include: (1) the 
differential speed at which innovations are adopted in a 
population. Persons are often categorized as "innovators," 
"early adopters," "early majority," "late majority," or 
"laggards" on the basis of when they adopt a new idea or 
technology. (2) The delineation of distinct stages (e.g., 
knowledge, persuasion, decision, implementation, and con­
firmation) that persons go through in deciding about 
adoptions. (3) The identification of differential sources 
of information that obtain at each stage of decision making. 
(4) The development of profiles of persons falling into 
each of the adopter categories. This analysis usually 
incorporates variables measuring psychological dispositions, 
values and attitudes, personal characteristics, farm 
characteristics, and life situations. Testing of these 
correlates of adoption behavior has constituted much of 
the research on the adoption of innovations. (5) The 
characteristics of innovations, as perceived by individuals, 
like relative advantage, compatibility, complexity, 
trialability, and observability. These characteristics 
of innovations help to explain their different rate of 
adoption (Rogers, 1983; Bohlen, 1964; Diffusion of Farm 
Practices Subcommittee, 1962a; Diffusion of Farm Practices 
Subcommittee, 1962b; Lionberger, 1960). 
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There have been, however, numerous criticisms in 
recent years of the adoption-diffusion model as well as 
the underlying theory and research. There are five 
especially salient criticisms -- from the writer's point 
of view -- of adoption-diffusion research. First, that 
it has been largely confined to analyses of profitable, 
or commercial, innovations; there has been little 
demonstrated applicability of the model to innovations 
which are primarily geared to long-term benefits. This 
criticism raises a question about the ability of the model 
to explain, among other things, farmers' adoption of some 
contemDorary conservation practices in agriculture (Pampel 
and van Es, 1977; Taylor and Miller, 1978). 
Second, much of the research directed to explaining 
differential rates of adoption among farmers has con­
centrated on the characteristics, values, and situations 
of individuals (i.e., "personal properties") and has 
ignored structural factors (i.e., "system properties ;" 
Byrnes, 1981; Freeman et al., 1982; Flinn, 1970; Hooks, 
1980; Goss, 1979; Heffernan and Green, 1982; Ashby, 1982; 
van Es, 1983; Stanfield and Whiting, 1972; Powell and 
Roseman, 1972; Brown et al., 1976; Hoiden, 1972). Rogers 
(1983:103) labels this problem the "individual-blame bias 
in diffusion research," which means the implicit tendency 
to hold individuals responsible for their problems rather 
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than blaming the systems of which these individuals are a 
part. Examples of potentially important structural factors 
useful in explaining adoption behavior are community values 
and norms about innovation, the local availability of 
reliable information about innovation, the general prevalence 
of adoption behavior in social systems, distribution of 
social power, relative market positions of farmers, innova­
tion availability, suitability of an innovation to farmers' 
local conditions, and the effectiveness and sufficiency of 
innovation infrastructure. 
A third criticism is that adoption-diffusion research 
has often lacked a clear linkage to social theory 
(Coughenour, 1968). Lionberger (1960) in particular has 
noted that the theories of Parsons, Smelser, Merton and 
others seem especially useful in the study of decision 
making. Valkonen (1970), among others, has specified some 
of the theoretical deficiencies in the adoption-diffusion 
literature, including: (1) the low informative value of 
findings, and (2) the inattentiveness of researchers to 
general theories of social change. 
A fourth criticism is that adoption-diffusion research 
often lacks attention to causal relationships. Valkonen 
(1970), for example, has suggested that "... it is not 
appropriate to construct a theory of diffusion of innova­
tions using as building blocks only generalizations about 
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correlational relationships among variables," Instead of 
a correlation matrice, a causal ordering of relationships 
would seen desirable. 
A fifth criticism is the pro-innovation bias of 
diffusion research (Rogers, 1983). It is sometimes implied 
in the research literature that innovations are diffused 
rapidly and eventually adopted by all members of a social 
system. Because of this bias, Rogers (1983) suggests that 
we know more about adoption and continued use of innovations 
than about their possible rejection or discontinuance. 
Diffusion research does not have to be conducted after an 
innovation has diffused completely to the members of a 
system to overcome this bias. Instead, it is possible to 
investigate the diffusion of an innovation while the 
diffusion process is still underway (Beal et al., 1966; 
Rogers, 1976; Lionberger, 1960; Rogers, 1983). Rogers 
(1983) sees as a particularly robust kind of diffusion 
study one that would gather data at two or more points in 
time during the diffusion process rather than waiting 
until the diffusion is complete. 
Each of the above-listed criticisms is at least partly 
addressed in the present study. First, the topical focus 
of this research -- integrated pest management (IPM) --
encompasses both commercial and noncommercial elements. 
Regarding the second criticism, some structural factors 
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are introduced as independent variables in the analysis. 
As for the third criticism, this study used the social 
action theory of Parsons and Shils as a general framework 
for formulation of the adoption model. The fourth criticism 
is addressed by using a causal (path) analysis in testing 
the model. Finally, integrated pest management represents 
a relatively recent innovation which is just now being 
diffused. Thus, it is being studied at a point where 
there is still considerable public resistance of its 
basic ideas and practices. 
Social Action Theory 
Social action theory in sociology suggests that 
there are several general factors that will be especially 
important for explaining adoption behavior. Decisions by 
individuals to adopt new practices, such as IPM, are seen 
from this perspective as constituting a set of inter­
related actions. Many theorists have sought to identify 
the basic social and psychological elements that underlie 
these actions. As one example, W. I. Thomas has argued 
that the social situations which encompass persons' action 
consist of three interrelated elements: objective condi­
tions (including socially enforced rules of behavior); 
preexisting attitudes of the individual and the group; and 
the actors' definitions of the situations in which they 
are mutually engaged (Timasheff and Theodorson, 1976:171). 
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Max Weber also saw human behavior as constituting 
"social action," which he defined as carrying subjective 
meanings (Turner, 1978). Weber saw the social sphere as 
consisting of three, analytically separable dimensions: 
cultural values and beliefs; patterns of social action; 
and the psychological orientations of actors. These 
dimensions were posited as having reciprocal relationships 
(Turner and Beeghley, 1981:249), 
Parsons and Shils (1951) have provided a further 
elaboration of Weber's and Thomas' early ideas. In their 
formulation of a general theory of action, they concluded 
that "...action involves actors making subjective decisions 
about the means to achieve goals, all of which are con­
strained by ideas and situational conditions" (Turner, 
1978:43). Their formulation contained the following 
components of an analytical model: (1) actors, (2) in 
situations of action, (3) who are oriented to these situa­
tions , and (4) who take action as the result of both 
situational and orientational considerations. The actions 
of individuals are thus seen as reflecting both situations 
in which action occurs and the actors' perceptions of these 
situations. From the social action perspective (see 
Figure 2.1), the actor is viewed as being an integral part 
of evolving situations which in turn influence his behavior 
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Actor 
Action 
Situation 
Orientation 
Figure 2.1. Components of a social action theory 
both directly and indirectly (Parsons and Shils, 1951; 
Bluth, 1982). 
Social action theory suggests three broad generaliza­
tions that are immediately applicable to adoption behavior; 
(1) that actors' orientations toward their situations have 
a direct effect upon their ultimate actions; (2) that 
situational contexts of actions have a direct effect upon 
actors' ultimate actions; (3) that situational contexts 
have a direct effect upon actors' orientations. 
The actor 
From the standpoint of social action theory, actors, 
either as individuals or collectivities, are seen as goal 
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seeking. The actor brings various ascribed characteristics 
(e.g., age) to situations as well as achieved character­
istics (e.g., education). These attributes, which comprise 
part of the domain of social action, can be vitally 
important to behavior. For one thing, they influence 
action by affecting the types of orientations (beliefs, 
attitudes, values, habits) that actors display toward 
various facets of their situations (Parsons and Shils, 
1951) . 
The situation 
The situational context of an action is that part of 
the external world which has meaning for the actors -- i.e., 
is composed of objects to which the actor is oriented. 
These objects fall into two major classes: (1) social 
objects, which include the subject's personality as well 
as the personalities of others, and (2) nonsocial objects, 
which include physical objects (e.g., ecological con­
straints, financial resources, laws). Such objects are 
relevant because they give rise to alternative action 
possibilities for actors attempting to achieve goals 
(Parsons and Shils, 1951). 
Orientation 
The focus of Parsons and Shils' (1951) social action 
theory is an actor's orientations (a concept similar to 
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Thomas' "definition of the situation"). They argue that 
one of the important preludes to a person's behavior are 
his orientations to the situation and to the objects that 
comprise it. They see actions being governed by values, 
norms and other ideas, as well as the means which are 
selected to achieve them (Black, 1961). The orientations 
of actors are of two major types: (1) general orienta­
tions, which are predispositions toward broad categories 
of objects, and (2) situational orientations, which are 
predispositions toward only the activity encompassed within 
a given situation. Whenever an actor is in a position to 
make a choice from available alternative behaviors, his 
value orientations commit him to social norms that, in 
turn, serve to guide his decisions (Parsons and Shils, 
1951). 
Toward an IPM Adoption Model 
Social action theory offers some important leads for 
explaining farmers' adoption behavior. Among other things, 
the theory sets out several distinct types of variables 
which presumably will be important to adoption -- i.e., 
variables related to actors, situations and orientations 
(see Figure 2.2). As regards adoption of IPM, the variables 
of age and educational attainment are used here to represent 
pertinent actor characteristics. Age status taps an 
ascribed characteristic whereas educational attainment is 
ACTOR 
(age, education) 
ACTION 
(adoption of IPM) 
SITUATION 
(farm size, income, 
IPM availability, 
IPM diffusion) 
ORIENTATION 
(leadership, adop­
tion orientation, 
chemical attitudes, 
awareness) 
Figure 2.2. IPM adoption model based upon social action theory 
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an achieved characteristic. Several variables are used to 
measure situational elements: farm size, farm income, 
innovation (IPM) availability and IPM diffusion effect. 
The first two variables, farm size and farm income, measure 
personal situational factors whereas the variables of IPM 
availability and IPM diffusion tap structural factors. 
The variables of opinion leadership, adoption orientation, 
chemical attitudes and awareness of IPM were selected to 
represent the orientational component of the model. 
Opinion leadership and adoption orientation tap general 
orientations whereas the measures of chemical attitudes 
and awareness of IPM get at situational orientations 
(Figure 2.2). 
Social action theory suggests that there will be a 
general causal ordering of the constituent variable sets 
(Figure 2.2). Accordingly, a causal model of IPM adoption 
was formulated (Figure 2.3). In this model, age and 
educational attainment are posited to affect opinion 
leadership, adoption orientation, chemical attitudes, 
awareness of IPM and adoption of IPM. Farm size and 
farm income are posited as affecting opinion leadership, 
adoption orientation, awareness of IPM and adoption of IPM. 
IPM availability is deemed to affect chemical attitudes, 
IPM diffusion, awareness of IPM and adoption of IPM. IPM 
diffusion should be important for chemical attitudes. 
/Adoption 
•WOrienta-
/A tion 
^ Adoption 
IPM 
avail­
ability 
Figure 2.3. Causal model of IPM adoption 
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awareness of IPM and adoption of IPM. Adoption orienta­
tion and chemical attitudes should affect awareness of IPM 
and adoption of IPM. Finally, awareness of IPM is believed 
to directly affect the adoption of IPM (Figure 2.3). 
Literature Review of Variables in the Model 
Age 
The age statuses of individuals often are found to be 
correlated with their orientations and behavior. Different 
age cohorts tend to have had unique socialization 
experiences, which are ultimately reflected in their views 
and conduct.^ 
Age and adoption of IPM There is a common belief 
that older persons, versus those who are younger, are more 
conservative in their attitudes and more attuned to securing 
economic security (versus economic maximization). In fact, 
older persons often are felt to be more interested in meet­
ing health and recreational needs than in achieving further 
economic gains (Lutz, 1971; Lionberger, 1960; Diffusion of 
Farm Practices Subcommittee, 1962a). Current age status 
is a relatively good indicator of an individual's expected 
life longevity, which in turn is germane to the total 
^There has been little research into some of the 
relationships being explored in this study. 
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length of time he may expect an innovation to be personally 
beneficial. Lionberger (1960) claims that older farmers, 
on the whole, tend to make fewer changes in their farming 
practices and to be generally less receptive to changes 
than are younger farmers. Beal and Bohlen (1975) also 
have concluded that early adopters tend to be younger than 
are later adopters. In accord with this past research, 
it is hypothesized here that chronological age is related 
inversely to farmers' adoption of IPM practices. 
Carlson and Dillman (1983) found age to be inversely 
related to the adoption of both erosion and nonerosion 
control innovations, Korsching and Stofferahn (1981) 
similarly found that early adopters of minimum tillage 
in central Iowa tended to be younger than later adopters. 
Powers and Harris (1980) found, in a study of Michigan 
farmers, that innovators (persons who had farmed organically 
from the time they began farming) were younger on the whole 
than were later adopters (farmers who converted to organic 
methods after using conventional chemical methods). 
Studies by Mason and Halter (1968), Finley (1968), among 
others, provide additional evidence of an inverse relation­
ship between farmers' ages and their differential adoption 
of farming innovations, thus supporting the stated hypothesis. 
A contrary conclusion, however, is reached by Rogers 
(1983) who, from a literature review of age-adoption 
27 
relationships, concludes that early adopters may not 
differ materially in age from late adopters. As an 
example of this pattern. Mason and Halter (1980), in 
their study of farmers in Oregon's Willamette Valley, 
found no relationship between age status and the adoption 
of an innovative alternative to an agricultural practice 
that was threatened with forced discontinuance. But this 
finding should be taken cautiously because of their small 
sample size (n=44) and their attention to only a single 
innovation. Beal and Rogers (1960) found, contrary to 
the general age pattern, that early adopters of 2,4-D weed 
spray in Iowa tended to be older than late adopters. This 
finding, however, seems to be a function of the nature of 
the innovation being investigated, which required purchase 
of expensive equipment. The costs of innovation may 
represent a financial barrier to adoption, especially by 
younger farmers. Also, the innovation in question had an 
important appeal to older farmers in offering them some 
health and safety advantages. 
Age and awareness of IPM Today, younger farmers, 
to survive economically, need especially to be concerned 
with efficiency in their farming operations. Seemingly, 
they should be well-motivated to aggressively seek out 
information about new farming ideas and practices. This 
argument is supported by research (Diffusion of Farm 
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Practices Subcommittee, 1962b) which has concluded that 
younger farm operators tend to be more aware of new ideas 
than are older farm operators. In line with the research 
literature, it is hypothesized in this study that the ages 
of farm operators are related inversely to their awareness 
of IPM. 
Age and chemical attitudes Dibner (1983) sees 
that health problems can be a major source of worry for 
elderly persons. Thus, older farmers should be more con­
cerned about environmental pollution and its effects upon 
their health than are younger farmers. It is the older 
farmers who should be the most resistive of intensive 
chemical use in farming. Powers and Harris (1980) found 
that farmers who switched from chemical methods to organic 
methods, and who were relatively older, were motivated 
basically by realization of chemical problems and their 
desire for personal and family health. It is hypothesized 
in this study that farmers' ages are related positively to 
negative attitudes toward chemical use. 
Age and adoption orientation Experimentation 
with new farming practices implies some risks for farmers. 
Because of their more conservative orientations, older 
farmers should be more psychologically adverse than 
younger farmers to trying new things. The Diffusion of 
Farm Practices Subcommittee (1962b) concluded in this 
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regard that younger farm operators usually are the most 
receptive of new ideas and practices . It is hypothesized 
here that the ages of farm operators are related inversely 
to their adoption orientation. 
Age and opinion leadership Age is likely to be 
associated with understanding conditions on the farm. The 
longer the individuals engage in farming, the more they 
will have experience about their farms and farming in 
general (Abd-Ella, 1979). Thus, older farmers, by virtue 
of their greater experience, should be a potential source 
of farming information for younger farmers. It is 
hypothesized in this study that farmers' ages are related 
positively to their self-perceived opinion leadership. 
The specific relationships anticipated between 
farmers' ages and their adoption of IPM, awareness of IPM, 
chemical attitudes, adoption orientation and opinion 
leadership are summarized schematically below: 
^Adoption of IPM 
Awareness of IPM 
. _ Negative attitudes toward chemical 
Favorable adoption orientation 
Self-perceived opinion leadership 
^The path analysis, which is used in this study, helps 
to evaluate the effects of each of the independent variables 
on given dependent variables, while holding constant the 
effects of the other variables in the model. 
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Educational attainment 
The level of individuals' educational attainment is 
one indicator of their exposure to formal training processes 
through which knowledge and skills are acquired and problem-
solving competence is developed. Also, increased education 
should enhance individuals' abilities to effectively process 
the diverse information that they receive. Formal education, 
as an Indicator of ability to deal with abstract ideas, 
should enhance the operator's ability to ascertain the 
feasibility of alternative solutions being proposed for 
various farming problems. 
Educational attainment and adoption of IPM Adoption 
behavior relies upon the receipt and interpretation of 
information, some of which may be abstract. It is expected, 
therefore, that the level of a person's educational attain­
ment will be related to his behavior. Furthermore, that 
farmers' decisions about new farming practices, including 
their judgments of the relative desirability of alternative 
practices, will be guided by insights gained from educa­
tional experiences. Evidence from the adoption-diffusion 
literature generally supports the conclusion that early 
adopters have more education than late adopters (Rogers, 
1983; Seal and Bohlen, 1975; Diffusion of Farm Practices 
Subcommittee, 1962a; Diffusion of Farm Practices Sub­
committee, 1962b; Lionberger, 1960). Accordingly, it 
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is hypothesized in this study that farmers' educational 
attainment is related positively to their adoption of 
IPM. 
There are numerous studies which have confirmed a 
positive relationship between education and adoption. For 
example, Carlson and Dillman (1983) found that education 
was correlated positively with adoption of erosion and non-
erosion control innovations among farmers in the Palouse. 
Also, Korsching and Stofferahn (1981) found that early 
adopters of minimum tillage in central Iowa had more 
years of formal education than did late adopters. Powers 
and Harris (1980) found in their study of Michigan farmers 
that innovators (persons who had long farmed organically) 
were better educated than late adopters. Similar positive 
relationships between education and adoption of new farming 
practices have been found in other studies (Mason and 
Halter, 1968; Finley, 1968; Anson, 1973; Abd-Ella, 1979). 
Finally, Pampel and van Es (1977) found a positive relation­
ship between education and adoption of "commercial innova­
tions" among southern Illinois farmers. Interestingly, 
however, their data showed that education was not related 
to the adoption of "environmental innovations." 
There are several studies that have not supported the 
conclusion of a positive relationship between education 
and the adoption of innovations. Mason and Halter (1980), 
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for example, did not find education to be related to the 
adoption of an innovative alternative to a well-integrated 
agricultural practice threatened with forced discontinuance. 
Their findings, however, must be viewed cautiously because 
of the small sample (n=44) and the nature of the innovation 
being investigated. Havens (1965) also found no relation­
ship between education of dairy operators in central Ohio 
and the adoption of bulk milk tanks. But his study had a 
serious limitation in that 50 percent of the sample were 
involuntary adopters. That is, they had no alternative 
but to install a bulk milk tank. 
Taylor and Miller (1978) have found education to be 
unrelated to the adoption of an environmental innovation 
(pollution control) in northern Indiana. However, they 
recognize several serious limitations of their study. 
First, the measurement of some variables was not especially 
rigorous and the sample size was very small (n=71). 
Second, one-third of the farmers were Old Order Amish, who 
tend to be uniformly conservative in their thinking and 
are especially hesitant about adopting any type of tech­
nological innovation (Taylor and Miller, 1978). Third, 
the adoption of the environmental innovations was not 
entirely voluntary because of governmental subsidies to 
stimulate the adoption process. Lovejoy and Parent (1982) 
have followed up the work of Taylor and Miller. This more 
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recent study reached the same conclusion, however, of no 
relationship between education and the adoption of pollu­
tion control innovations. But Lovejoy and Parent (1982) 
shared a serious limitation of the earlier study in their 
small sample (n=54). 
Educational attainment and awareness of IPM By 
helping farmers acquire new types of information and 
increase their contact opportunities with knowledgeables, 
greater educational attainment should serve to increase 
farmers' awareness of new farming ideas and practices. 
Rogers (1983) feels that persons who first learn about an 
innovation tend to have more formal education than those 
who learn about it later. In one of the few studies on 
this topic, Gartrell and Gartrell (1979) have found educa­
tion to be related positively to farmers' awareness of 
innovations. It is hypothesized in the present study 
that farmers' educational attainment is related positively 
to their awareness of IPM. 
Educational attainment and chemical attitudes 
Educational attainment should be important for farmers' 
awareness of local farming problems. For example, farm 
operators' awareness of environmental and health problems 
from intensive chemical use should give rise to the develop­
ment of negative attitudes toward these chemicals. Salcedo 
et al. (1971) found that farmers who failed to finish high 
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school had more favorable attitudes toward pesticides 
than did the better educated farmers. Consistent with 
this finding, it is hypothesized here that farmers' educa­
tional attainment is related positively to negative 
attitudes toward chemical use. 
Educational attainment and adoption orientation A 
basic assumption in this study is that formal schooling 
encourages and facilitates a desire to learn, which in 
turn leads to greater acceptance of experimentation with 
new farming practices. Anson (1973) found in this regard 
that educational attainment of Iowa farm operators was 
related positively to their adoption orientation. Con­
sistent with this finding, it is hypothesized here that 
farmers' educational attainment levels are related 
positively to their adoption orientations. 
Educational attainment and opinion leadership 
Increased educational attainment would seem important to 
the amount of "scientific" knowledge possessed by farmers. 
The best-educated farmers should be those most often 
singled out by other farmers as good sources of advice 
about new farming ideas and practices. Rogers (1983) and 
Brown (1981) have concluded on this point that opinion 
leaders do have higher education status than those whom 
they influence. It is hypothesized in this study that 
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farmers' educational attainment is related positively to 
their self-perceived opinion leadership. 
The anticipated relationships between farmers' 
educational attainment and their adoption of IPM, aware­
ness of IPM, chemical attitudes, adoption orientation and 
opinion leadership are presented below. 
Farm size 
Farm size is a commonly used indicator of farmers' 
economic resources. Among other things, this size variable 
reflects the amount of flexibility that farmers may have 
in their decision making. 
Farm size and adoption of IPM Farm size would 
seem to be an important facilitator, or inhibitor, to the 
adoption of new farming practices. Generally, increased 
farm size reflects the availability of more financial 
resources and a heightened ability to deal with the risk 
and uncertainty that is often associated with the adoption 
of new farming practices. A recurrent finding is that 
early adopters tend to have larger farms than late 
Educational 
attainment 
—Adoption of IPM 
< ^Awareness of IPM 
+ ^ Negative attitudes toward chemical 
use 
Favorable adoption orientation 
Self-perceived opinion leadership 
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adopters (Rogers, 1983; Beal and Bohlen, 1975; Lionberger, 
1960; Diffusion of Farm Practices Subcommittee, 1962a). 
Consistent with this pattern, it is hypothesized here 
that farm size is related positively to farmers' adoption 
of IPM. 
There are numerous studies that have obtained positive 
relationships between farm size and the adoption of 
innovations. For example, Carlson and Dillman (1983) 
found farm size to be correlated positively with adoption 
of erosion and nonerosion control innovations in the 
Palouse. Korsching and Stofferahn (1981) also found that 
early adopters of minimum tillage in central Iowa had 
larger farms than did late adopters. A similar conclusion 
has been reached by Abd-Ella (1979), Finley (1968) and 
Beal and Rogers (1960). 
Pampel and van Es (1977) produced mixed findings 
about farm size in their study of farmers in southern 
Illinois. Whereas they discerned farm size to be correlated 
positively with the adoption of commercial innovations, 
size was not associated with the adoption of environmental 
innovations. More generally, the posited positive relation­
ship between farm size and adoption has not been supported 
in a few studies. For example. Mason and Halter (1980) 
found farm size not to be related to adoption of the 
innovation they studied. But their conclusion should be 
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taken cautiously since it was based on the adoption of an 
innovation that replaced a practice which had to be dis­
continued. Havens (1965) also found no relationship 
between farm size and the adoption of bulk milk tanks by 
dairy farmers in central Ohio. But again, a major limita­
tion of the research was the involuntary nature of the 
adoption. Also, it seems that farm size may be less 
important for adoptions by dairy farmers than it is for 
cropping innovations. 
The positive relationship between farm size and 
adoption was not to be supported also by Powers and Harris 
(1980) . They found that innovators (persons who were 
farming organically) had smaller farms than did late 
adopters (farmers who converted to organic methods only 
after using conventional chemical methods). 
Finally, several scholars have applied Cancian's 
thesis to explain the sometimes mixed findings between 
status measures and adoption. Cancian has argued that 
the relationship between socioeconomic status and the 
adoption of innovations is curvilinear rather than linear. 
Specifically, he characterizes the relationship as one in 
which persons of upper-middle economic rank have a lesser 
propensity for innovation in the early stages of the 
adoption process than those of lower-middle rank (Cancian, 
1979). In support of Cancian's thesis, Wagener et al. 
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(1981) found in a study of Iowa farmers that the relationship 
between farm size and the adoption of commercial innovations 
was, in fact, curvilinear. Similarly, Frey et al, (1979) 
reported a curvilinear relationship between farm size and 
adoption, but it differed from the pattern predicted by 
Cancian's model. Namely, persons of lower-middle rank, 
as measured by farm size, were the most conservative in 
adopting innovations. 
Farm size and awareness of IFM Farm size, as an 
indicator of economic status, may be important to farmers' 
abilities to obtain information about new farming practices. 
Farmers with higher socioeconomic status were found to use 
more mass media sources (Atala, 1980). Thus, farm size 
should be related to the extent of farmers' exposure to 
the mass media and to interpersonal communication. Further­
more, operators of the largest units should be those most 
concerned about maintaining efficient farming techniques. 
In this regard, Rogers (1983) has observed that persons 
who first become aware of innovations usually display 
higher socioeconomic status characteristics than do others. 
Similarly, Gartrell and Gartrell (1979) have shown in a 
recent study that socioeconomic status was related to 
awareness of innovations. Consistent with these arguments 
and findings, it is hypothesized in this study that farm 
size is related positively to farmers' awareness of IPM. 
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Farm size and adoption orientation Persons on the 
largest farms should be the most amenable to experiment 
with new farming techniques (Nowak and Korsching, 1982) . 
This argument was supported in a study (Fliegel, 1956) 
which found a positive relationship between farm size and 
adoption orientation. Consistent with this finding, it is 
hypothesized here that farm size is related positively to 
farmers' adoption orientations, 
Farm size and opinion leadership Farm size, as one 
indicator of farmers' social status and prestige, should 
be associated with the degree of their local opinion 
leadership. After reviewing the relevant literature, 
Rogers (1983) concludes that opinion leaders typically 
display higher socioeconomic status than their followers. 
Consistent with this view, it is hypothesized here that 
farm size is related positively to farmers' opinion leader­
ship . 
The anticipated relationships between farm size and 
farmers' adoption of IPM, awareness of IPM, adoption 
orientation and opinion leadership are presented below. 
Adoption of IPM 
Awareness of IPM 
Farm size 
Favorable adoption orientation 
Self-perceived opinion leadership 
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Farm income 
The annual income of farm operators often is a good 
indicator of the scale of their operations. Income status 
also provides a measure of a farmer's relative standing in 
his community. Furthermore, income status probably 
reflects one's ability to manage a farming operation 
efficiently. 
Farm income and adoption of IPM The amount of 
farm income would seem to be an especially critical factor 
in adoption behavior when a recommended practice requires 
a substantial investment. A frequent finding is that 
early adopters have higher incomes than late adopters 
(Rogers, 1983; Fliegel, 1957; Diffusion of Farm Practices 
Subcommittee, 1962a; Lionberger, 1960). Accordingly, it 
is hypothesized here that farm income is related positively 
to farmers' adoption of IPM. 
Numerous studies have found positive relationships 
between farm income and the speed of adoption. For 
example, Carlson and Dillman (1983) discerned that farm 
income was correlated positively with the adoption of 
erosion and nonerosion control innovations among farmers 
in the Palouse. Similarly, Korsching and Stofferahn 
(1981) found that early adopters of minimum tillage in 
central Iowa had higher farm incomes than did late adopters. 
A similar finding was obtained by Finley (1968), 
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The applicability of Cancian's thesis (see pages 37-38) 
to the posited relationship between income and adoption has 
drawn considerable attention. Wagener et al. (1981) found 
that the income-adoption relationship was consistent with 
Cancian's thesis for commercial, but not for noncommercial, 
innovations. Boyd (1980) also found support for Cancian's 
argument that upper-middle class persons sometimes are 
more conservative than lower-middle class persons. But 
these findings were not supported by Gartrell et al. (1973), 
who detected no support for the posited conservative nature 
of the upper-middle class. Instead, the relationship 
between income and innovation adoption was shown in this 
study to be positive, monotonie and linear. 
A positive relationship between farm income and 
adoption has not been universally supported. For example, 
Nowak and Korsching (1982) found that gross farm income 
was not related to the adoption of best management practices 
(BMPs) in central Iowa. They recognized, however, some 
severe limitations in their study, such as a small sample 
size and a weak measure of farm income. Mason and Halter 
(1980), similarly, found farm income to be unrelated to 
the adoption of an innovative alternative to a well-
integrated agricultural practice threatened with forced 
discontinuance. Finally, Powers and Harris (1980) showed 
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that innovators in organic farming had less annual farm 
income than did late adopters. 
Farm income and awareness of IPM The level of 
farm income should be important to a farmer's ability to 
seek out and effectively use technical information about 
new farming practices. Income levels also should be 
related to the extent of farmers' exposure to diverse 
types of mass media, which increases their awareness of 
new farming ideas and practices. Rogers (1983) concludes 
from a review of the pertinent literature that persons 
who first become aware of an innovation typically are 
those with the largest incomes. Gartrell and Gartrell 
(1979) support this conclusion in their finding that socio­
economic status (including income) is related positively 
to awareness of new farming practices. Consistent with 
these observations, it is hypothesized here that farm 
income is related positively to farmers' awareness of IPM. 
Farm income and adoption orientation The amount 
of farm income received should be important to farmers' 
receptivity to new farming practices. Increased income 
presumably encourages farmers to experiment with farming 
innovations and to deal with risks of new adoptions. 
Farmers with high incomes are likely to be in a relatively 
favorable position to make changes in their farming opera­
tions, and, therefore, to be more willing than others to try 
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new ideas and practices. Fliegel (1957), among others, 
has found income to be related positively to adoption 
orientation. Consistent with this finding, it is 
hypothesized here that farm income is related positively 
to farmers' adoption orientations. 
Farm income and opinion leadership Farm income, 
as an indicator of farmers' social status and prestige, 
should be associated with the degree of their local opinion 
leadership. Rogers (1983) and Brown (1981) conclude from 
a review of the literature that opinion leaders tend to 
have higher incomes than those not in this role. It is 
hypothesized in this study that farm income is related 
positively to farmers' opinion leadership. 
The anticipated relationships between farm income and 
farmers' adoption of IPM, awareness of IPM, adoption 
orientations and opinion leadership are presented below. 
IPM availability 
Two structural variables are tested in this study --
"IPM local availability" and "IPM local diffusion." The 
importance of incorporating structural variables in 
Adoption of IPM 
4- Awareness of IPM 
Farm income 
Favorable adoption orientation 
Self-perceived opinion leadership 
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explanations of adoption has been noted by many writers. 
Rogers (1983) presents the argument that the structure of 
social systems can either facilitate or impede the diffusion 
of innovations. If so, knowledge of various structural 
properties will permit the investigator to better predict 
adoption behavior. Goss (1979), van Es (1983) and Byrnes 
(1981) also have urged that more research into adoption 
processes be focused on sociological (macrolevel) variables 
rather than on social-psychological (microlevel) variables. 
Goss (1979) sees a paramount limitation of the classical 
adoption-diffusion model as being its insensitivity to 
contextual or social-structural factors as explanatory 
variables. 
Several types of variables have been used in previous 
analyses of structural properties. Stanfield and Whiting 
(1972) emphasize the importance of community classifica­
tions, according to landownership prevalence, to adoption 
of innovations. From another perspective, Ashby (1982), 
Brown et al. (1976) and Powell and Roseman (1972) have 
found that locational and ecological characteristics may 
be important to explaining the adaptability of new agri­
cultural technology to different farming environments. 
Flinn (1970) found that prevailing community values exerted 
considerable influence over the adoption decisions of their 
members. In his study, the relationship between 
45 
innovativeness and community values remained strong even 
after various personal attributes of the farmers were 
statistically controlled. Freeman et al. (1982) have 
studied effects of the distribution of social power in 
systems on the adoption of farming innovations. Finally, 
Heffernan and Green (1982) have urged that the structural 
dimensions of social class be incorporated in assessments 
of adoption. 
IPM availability and adoption of IPM Innovation 
availability, as a structural property, reflects the 
prevalence of change agencies that support a farming 
innovation. It would seem that the presence of local IPM 
firms, as change agents, should serve to increase the 
visibility of IPM and, consequently, its ultimate adoption. 
Holden (1972) has argued for the importance of a sufficient 
and strong infrastructure that supports new farming 
practices. He especially emphasizes the effect of geo­
graphical distances between change agencies and their 
clients in adoption behavior. Lutz (1971) has applied a 
measure of innovation availability in his study of the 
adoption of public fallout shelters. It is hypothesized 
in this study that IPM local availability is related 
positively to farmers' adoption of IPM. 
IPM availability and awareness of IPM Change 
agencies often play an important role in assisting clients 
46 
to become better informed about the needs which justify 
an alteration of their behavior. The availability of 
local IPM firms, for example, should constitute an 
important information base for farmers interested in 
learning more about IPM use and the negative aspects of 
conventional pest controls. Through personal and non-
personal communication, IPM firms can help surrounding 
farmers become aware of the advantages of IPM as compared 
to the merits of conventional pest-control practices. As 
regards this structural variable, it is hypothesized in 
this study that IPM local availability is related positively 
to farmers' awareness of IPM. 
IPM availability and chemical attitudes To 
facilitate adoption of an innovation, change agencies 
commonly dramatize the importance of extant problems 
before pointing out innovative solutions to these problems. 
IPM firms typically seek to foster a reappraisal by farmers 
of intensive chemical use. This reappraisal leads farmers 
to think about, and hopefully adopt, IPM as a new means of 
treating pests. The importance of this "educational effort" 
is captured in our hypothesis that the presence of IPM 
local firms is related positively to farmers' negative 
attitudes toward chemical use. 
IPM availability and IPM diffusion The presence 
of local IPM firms should facilitate the diffusion of IPM 
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practices among farmers. The larger the number of IPM 
firms in an area, the greater the chance that the area 
will display a high level of IPM diffusion. It is 
hypothesized in this study that IPM local availability is 
related positively to IPM diffusion. 
The anticipated relationships between IPM availability 
and farmers' adoption of IPM, awareness of IPM, chemical 
attitudes and IPM diffusion are presented below. 
IPM diffusion 
Rogers (1983:234) has defined diffusion effect as the 
influence that is placed upon an individual by peers to 
either adopt or reject an innovation. The overall frequency 
of adoption of an innovation in a social system provides 
one indicator of a diffusion effect in that pressures for 
adoption are likely to increase as greater adoption occurs. 
"IPM local diffusion effect" is the second structural 
variable tested in this study. 
IPM diffusion and adoption of IPM Locales with 
high rates of adoption behavior should provide a social 
milieu that is especially conducive to farmers' adoption 
IPM local 
availability 
Adoption of IPM 
Awareness of IPM 
Negative attitudes toward chemical 
use 
IPM local diffusion 
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of new ideas and practices (Lionberger, 1960). Persons 
who are surrounded by early adopters of IPM would seem 
more likely to be stimulated to personally adopt IPM 
practices than those who reside largely amidst late adopters. 
This argument underlies the hypothesis in this study that 
IPM local diffusion is related positively to farmers' 
adoption of IPM. 
IPM diffusion and awareness of IPM Lionberger 
(1960) has argued that residence in a locale with high 
adoption behavior is conducive to increased awareness by 
others of farming innovations. By living among early 
adopters of IPM, a farmer is in a good position to become 
better informed about IPM practices. It is hypothesized 
here that IPM local diffusion is related positively to 
farmers' awareness of IPM. 
IPM diffusion and chemical attitudes Early adopters 
of a new innovation often hold negative attitudes toward 
alternative conventional practices which they discontinue 
(Rogers, 1983; Mason and Halter, 1980), Accordingly, 
farmers who reside in areas with considerable IPM adoption 
would seem more likely to hold negative appraisals of the 
chemical treatment of pests than those in areas with little 
adoption. It is hypothesized in this study that IPM local 
diffusion is related positively to farmers' negative 
attitudes toward chemical use. 
49 
The anticipated relationships between IPM diffusion 
and farmers* adoption of IPM, awareness of IPM and chemical 
attitudes are presented below. 
•^Adoption of IPM 
IPM Inf-fll + -J. Awarp.-np-HH of IPM 
diffusion ^
Negative attitudes toward chemical 
use 
Opinion leadership 
Rogers (1983:271) defines opinion leadership as "...the 
degree to which an individual is able informally to influence 
other individuals' attitudes or overt behavior in a desired 
way with relative frequency." The importance of this type 
of informal leadership is that opinion leaders lead in 
influencing others' opinions about innovations and, thus, 
determine the rate of adoption in a social system (Rogers, 
1983). 
Opinion leadership and adoption of IPM The 
importance of opinion leadership for adoption behavior 
lies in the fact that leaders have been shown to serve as 
models for the adoption decisions of their neighbors 
(Rogers and Burdge, 1972). The behavior of opinion leaders 
is especially important in gauging the likely rate of 
adoption of an innovation because of the leaders' abilities 
to activate diffusion networks in a social system. Evidence 
from the adoption literature generally supports the 
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conclusion that early adopters display a higher level of 
opinion leadership than do late adopters (Rogers, 1983; 
Gwin and Lionberger, 1980; Seal and Bohlen, 1975; Brown, 
1981), Anson and Bohlen (n.d.) found that opinion leader­
ship was one of the most important variables they used in 
explaining the adoption of farming innovations among Iowa 
farmers. Fleckenstein (1974) also found that opinion 
leadership was related positively to the adoption of 
innovations. A similar conclusion was reached by Mason 
and Halter (1968). Based on these arguments and findings, 
it is hypothesized here that farmers' self-perceived 
opinion leadership is related positively to their adoption 
of IPM. 
It should be noted that a few studies have not 
supported the conclusion of a positive relationship between 
opinion leadership and adoption behavior (Taylor and Miller, 
1978; Havens, 1965; Lovejoy and Parent, 1982). But serious 
limitations in the designs of these studies (see pages 32-
33) make their findings suspect. 
Opinion leadership and awareness of IPM Because 
of the broad exposure of opinion leaders to both mass media 
and to interpersonal contacts, it is expected that they 
will be more aware than others of the newest farming ideas 
and practices. Byrnes (1981), for example, found that 
posited relationship between degree of opinion leadership 
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and awareness of innovations has been well-supported in 
the adoption-diffusion literature. It is hypothesized 
in this study that farmers' self-perceived opinion leader­
ship is related positively to their awareness of IPM. 
Opinion leadership and adoption orientation Opinion 
leaders, who usually precede their followers in adopting 
innovations, are expected to have favorable attitudes 
toward trying farming innovations before others. Opinion 
leaders should be more quick to experiment with new farming 
ideas and practices than are their peers. It is hypothesized 
in this study that farmers' self-perceived opinion leader­
ship is related positively to their adoption orientation. 
The anticipated relationships between farmers' opinion 
leadership and their adoption of IPM, awareness of IPM and 
adoption orientation are presented below. 
^Adoption of IPM 
Self-perceived 
opinion Awareness of IPM 
leadership ' 
^^Favorable adoption orientation 
Adoption orientation 
Adoption orientation, as a measure of Parsons' "general 
orientation," taps the actor's inclination to take risks in 
trying new ideas and practices. Adoption orientation 
encompasses a diverse set of personal qualities that 
prepare, or predispose, an actor to take chances, such as 
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are often incurred in adoption of fanning innovations 
(South, 1969). It should be recognized that attitudes, 
values and beliefs have long played a central role in 
sociological explanations of why persons adopt or reject 
new ideas. 
Adoption orientation and adoption of IPM Farm 
operators who hold attitudes supportive of experimentation 
should be especially receptive to making changes -- i.e., 
to adopting innovations. Previous research shows early 
adopters are more willing to take risks than are late 
adopters (Diffusion of Farm Practice Subcommittee, 1962a; 
Lionberger, 1960; Bohlen, 1964). Anson and Bohlen (n.d.) 
found that "adoption orientation" was the single most 
important variable in predicting the adoption of some 
farming innovations among Iowa farmers. A positive 
relationship between adoption orientation and adoption 
behavior also has been found by Fliegel (1956) and by 
Nowak and Korsching (1982). In line with these findings, 
it is hypothesized in this study that a favorable adoption 
orientation is related positively to farmers' actual 
adoption of IPM. 
Adoption orientation and awareness of IPM Farmers 
who hold positive attitudes toward experimentation not 
only will be receptive to change, but also should actively 
seek out new information about farming practices and 
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technologies. In fact, the greater the inclination of 
farm operators to try agricultural innovations, the more 
they should be motivated to obtain information about such 
innovations. It is, thus, hypothesized in this study that 
favorable adoption orientations are related positively to 
farmers' awareness of IPM. 
The anticipated relationships between farmers' 
adoption orientations and their adoption and awareness 
of IPM are presented below. 
Chemical attitudes 
Attitudes often are viewed as being behavioral pre­
dispositions ; that is, tendencies of actors to respond to 
stimuli in patterned ways (McGuire, 1976). From this 
perspective, positive attitudes toward chemicals should 
be reflected in the use of conventional practices for 
controlling pests. 
Chemical attitudes and adoption of IPM Farmers' 
attitudes toward chemicals are felt to be important to 
their IPM adoption behavior. A recognition of the 
environmental and health costs of an intensive dependency 
upon agricultural chemicals could be a vital first step in 
Adoption of IPM 
Favorable 
adoption 
orientation 
Awareness of IPM 
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farmers' adoption of IPM. Persons who perceive the 
existence of chemical-use problems in agriculture should 
adopt IPM more often than do those who remain firmly 
supportive of the use of chemical controls. In this 
regard, Lionberger (1960) suggested many years ago that 
dissatisfaction with conditions as they exist is a pre­
requisite to change. It is hypothesized in this study 
that farmers' negative attitudes toward chemical use are 
related positively to their adoption of IPM. 
Chemical attitudes and awareness of IPM Lionberger 
(1960) has noted that dissatisfaction with current situa­
tions serves to motivate individuals to become better aware 
of optional actions. Farmers who hold negative attitudes 
toward chemical use presumably will engage in information-
seeking behavior designed to find alternative treatments 
for pest control. It is hypothesized in this study that 
negative attitudes toward chemical use are related positively 
to farmers' awareness of IPM. 
The anticipated relationships between farmers' chemical 
attitudes and their adoption and awareness of IPM are 
presented below. 
Adoption of IPM 
Negative 
attitudes toward 
chemical use 
Awareness of IPM 
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Awareness of IPM 
It has long been recognized that decisions to innovate do 
not necessarily produce instantaneous action. Rather, such 
decisions are forged out of a process in which the actor is 
presented a series of choices and in which new ideas or prac­
tices are progressively evaluated (Lionberger and Gwin, 1982). 
An initial stage, that of awareness, occurs when individuals 
have been exposed to an innovation and have some understanding 
of how it functions. It is assumed that at some point most 
individuals in a social system become aware of innovations. 
This may occur through their exposure to change agents' 
messages about innovations, and/or through their own informa­
tion-seeking behavior (Reynolds, 1971). 
Awareness of IPM and adoption of IPM Personal 
awareness of an innovation is quite different than its 
actual adoption. Farmers may be well aware of the existence 
of a new practice, but not be convinced of the merits of 
its adoption. Once they become informed about a practice, 
such as IPM, some will take practical steps toward its 
adoption. Not surprisingly. Lovejoy and Parent (1982) 
found awareness to be an important factor in the adoption 
of environmental innovations (conservation behavior). 
It is hypothesized in this study that farmers' awareness 
of IPM is related positively to their adoption of IPM. 
This anticipated relationship is presented below. 
Awareness of IPM i >Adoption of IPM 
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Hypotheses of the Model 
The anticipated relationships in the IPM adoption 
model (Figure 2,3), which were derived from the theoretical 
and empirical literature on adoption behavior, are listed 
below. The listing is organized according to the specific 
dependent variables which are being tested in the path 
model. 
A. Hypotheses linking the independent variables to 
adoption of IPM: 
A.l, Age is related inversely to adoption of IPM. 
A,2. Educational attainment is related positively to 
adoption of IPM. 
A.3. Farm size is related positively to adoption of 
IPM. 
A.4. Farm income is related positively to adoption 
of IPM. 
A.5. IPM local availability is related positively to 
adoption of IPM. 
A.6. IPM local diffusion is related positively to 
adoption of IPM. 
A.7. Self-perceived opinion leadership is related 
positively to adoption of IPM. 
A.8. Adoption orientation is related positively to 
adoption of IPM. 
57 
A.9. Negative attitudes toward chemical use is 
related positively to adoption of IPM. 
A.10. Awareness of IPM is related positively to 
adoption of IPM. 
B. Hypotheses linking the independent variables to 
awareness of IPM: 
B.l. Age is related inversely to awareness of IPM. 
B.2. Educational attainment is related positively to 
awareness of IPM. 
B,3. Farm size is related positively to awareness 
of IPM. 
B.4. Farm income is related positively to awareness 
of IPM. 
B.5. IPM local availability is related positively to 
awareness of IPM. 
B.6. IPM local diffusion is related positively to 
awareness of IPM. 
B.7. Self-perceived opinion leadership is related 
positively to awareness of IPM. 
B.8. Adoption orientation is related positively to 
awareness of IPM. 
B.9. Negative attitudes toward chemical use are 
related positively to awareness of IPM. 
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Hypotheses linking the independent variables to 
negative attitudes toward chemical use: 
C.l. Age is related positively to negative attitudes 
toward chemical use. 
C.2. Educational attainment is related positively to 
negative attitudes toward chemical use. 
C.3. IPM local availability is related positively to 
negative attitudes toward chemical use. 
C.4. IPM local diffusion is related positively to 
negative attitudes toward chemical use. 
Hypotheses linking the independent variables to 
adoption orientation: 
D.l. Age is related inversely to adoption orientation, 
D.2. Educational attainment is related positively to 
adoption orientation. 
D.3. Farm size is related positively to adoption 
orientation. 
D.4. Farm income is related positively to adoption 
orientation. 
D.5. Self-perceived opinion leadership is related 
positively to adoption orientation. 
Hypotheses linking the independent variables to self-
perceived opinion leadership : 
E.l. Age is related positively to self-perceived 
opinion leadership. 
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E.2. Educational attainment is related positively to 
self-perceived opinion leadership. 
E.3. Farm size is related positively to self-perceived 
opinion leadership. 
E.4. Farm income is related positively to self-
perceived opinion leadership. 
F. Hypotheses linking independent variables to IPM local 
diffusion: 
F.l. IPM local availability is related positively to 
IPM local diffusion. 
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CHAPTER III. METHODOLOGY 
This chapter presents information about the methodology 
of the study. First, the sampling procedures are described. 
Second, the operationalization of the dependent and 
independent variables is discussed. Finally, the statistical 
modeling procedures are presented. 
Data Sources 
These data were collected in 1982 as part of a larger 
study titled: "Adoption/Diffusion of New Agricultural Ideas 
and Technology." The project was funded by the Iowa Agri­
culture and Home Economics Experiment Station (Project No. 
2542) and by Creswell, Munsell, Fultz and Zirbel Inc., 
an advertising and public relations agency in Cedar Rapids 
and Des Moines, Iowa. The study was directed by faculty 
in the Department of Sociology and Anthropology at Iowa 
State University. Secondary data also were obtained from 
the Cooperative Extension Service at Iowa State University. 
Sample and Data Collection 
The sample consists of Iowa farmers who in 1982 were 
operating units of 80 or more acres. Twenty-three counties 
were sampled (Figure 3.1). The selection of these counties 
was dictated by a previous study (1971) of agricultural 
innovations, which the present project was replicating. 
The sampling frame consisted of county farm and ranch 
MONTCOUtev 
Figure 3.1. Sampled counties 
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directories. The names of potential respondents were 
drawn from these directories by randomly sampling pages 
and then sampling names from each page. A sampling rate 
was set for each county that reflected the proportion that 
the county's farmers made up of all farmers in the study 
area. A total of 484 eligible respondents was identified, 
by these procedures. 
The eligible respondents were contacted by telephone 
and 425 (88 percent of those eligible) agreed to participate 
in the study. The data were obtained by telephone inter­
views and mail questionnaires. The interviews were con­
ducted by the Iowa State University Statistical Laboratory, 
The mail questionnaires were sent to the 409 respondents 
who, in the telephone interviews, agreed to provide addi­
tional information about their farming practices. Seventy 
percent (n=285) of those sent questionnaires responded. 
Thus, 59 percent of the initial pool of eligible respondents 
completed both a telephone interview and mail questionnaire. 
Measurement of Variables 
Adoption of IPM 
Several techniques have been used in other studies to 
construct scales that measure the adoption behavior of 
farmers. One technique is to assign a score whenever an 
innovation is adopted and then to derive a cumulative 
score for all of the adoptions of each respondent 
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(Fleckenstein, 1974; Abd-Ella, 1979; Gartrell et al., 
1973; Gartrell and Gartrell, 1979; Taylor and Miller, 
1978; Nowak and Korsching, 1982; Lovejoy and Parent, 1982; 
Feaster, 1968). Another technique assigns differential 
weights to adoptions depending upon when they occurred 
(Freeman et al., 1982; Havens, 1965; Frey et al., 1979; 
Kivlin and Fliegel, 1967; Stanfield and Whiting, 1972; 
Pampel and van Es, 1977). A third technique uses scaling 
criteria (e.g., unidimensionality) to determine the 
constituent items of a scale (Rogers and Rogers, 1961; 
Presser, 1969). The unidimensionality of scale items can 
be assessed with statistical procedures such as factor 
analysis (Fliegel, 1956) or scalogram analysis (Dasgupta, 
1968; Abell, 1952; Hobbs, 1960; Mason and Halter, 1968). 
The present study used scalogram analysis in constructing 
an IPM adoption scale. 
Scalogram analysis Scalogram analysis, commonly 
termed Guttman scaling for its originator, has been widely 
used in social science research. Scalogram analysis tests 
the underlying characteristics of several items for the 
purpose of determining if they meet scale criteria (Nie 
et al., 1975). It is required that the items have an 
order in which, ideally, all persons who favorably answer 
a given question will score higher on the scale than will 
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persons answering the same question unfavorably (Stouffer, 
1974; Upshaw, 1968). 
A basic feature of Guttman scales is that they must 
be unidimensional ; that is, the component items must 
measure movement toward or away from the same single 
underlying object (Mclver and Carmines, 1981; Nie et al., 
1975). A second criterion is that the scales must be 
cumulative; that is, the component items can be ordered 
by degree of difficulty and the respondents who reply 
positively to a difficult item will always respond 
positively to less difficult items (Nie et al., 1975; 
Bailey, 1978) . Finally, the scale must be ordinal to the 
degree of items being divisible into two parts (e.g., pass 
or fail, yes or no) (Nie et al., 1975). 
The extent to which a set of items meets the 
criteria of unidimensionality and cumulâtiveness is 
ascertained by the extent to which "passes" on any one 
item are associated with passes on all other items which 
have been ranked as less difficult. The ordering of items 
from most difficult to least difficult is done by sorting 
them in descending order according to the proportion of 
respondents who fail (or pass) . If the items form a 
perfect Guttman scale, all of the respondents who pass 
only one item will pass the least difficult item and no 
others (Nie et al., 1975). 
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Several statistical procedures can be used to determine 
if a set of items meets the Guttman scale criteria. First, 
there is the "coefficient of reproducibility," which is 
the degree to which a person's entire response pattern can 
be reproduced from knowledge about his total score and the 
order of difficulty of the items (White and Saltz, 1957; 
Guttman, 1974).^ 
A second test involves determining "minimum marginal 
reproducibility," which is the minimum coefficient of 
reproducibility that could have occurred for the scale 
given the cutting points and the proportion of respondents 
passing and failing each of the items. It is calculated by 
summing the maximum marginals for each item and dividing 
this sum by the total number of responses (Nie et al., 1975). 
The minimum marginal reproducibility must not be so large 
that it is assumed that the coefficient of reproducibility 
is strictly a product of extreme item marginals. Also, the 
^Mathematically, this score is 1 minus the result of 
dividing the total number of errors by the total number of 
responses (Mclver and Carmines, 1981): 
C.R. = 1 - [# errors/# responses] 
= 1 - [# errors/(# items) (# respondents)] 
where C.R. is the coefficient of reproducibility. It varies 
from 0 to 1. A general guideline to the interpretation of 
this measure is that a coefficient of reproducibility higher 
than .90 is considered to indicate a valid scale (Nie et al., 
1975) . 
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minimum marginal reproducibility should be less than the 
coefficient of reproducibility (Mclver and Carmines, 1981). 
Third, the measure of "percent improvement" provides an 
indication of the extent to which the coefficient of 
reproducibility is attributable to response patterns rather 
than to the inherent cumulative interrelations of the 
variables used (Nie et al., 1975). It equals the difference 
between the coefficient of reproducibility and the minimum 
marginal reproducibility. This difference ranges between 
zero (if the scale provides no improvement of prediction) 
and .50 (if the scale fits the Guttman criteria perfectly) 
(Mclver and Carmines, 1981). 
Fourth, the "coefficient of scalability" taps a scale's 
ability to predict item responses in comparison to predictions 
based on marginal frequencies (Mclver and Carmines, 1981). 
It is obtained by dividing the percent improvement by the 
difference between 1 and the minimum marginal reproducibility.^ 
^C.S. = where C.S. is the coefficient of 
scalability, C.R. is the coefficient of reproducibility, 
MMR is the minimum marginal reproducibility. The denominator 
represents the largest value that the percent improvement 
may attain. It varies from 0 to 1, and should be well 
above .60 if the scale is truly unidimensional and cumulative 
(Nie et al., 1975). 
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These four coefficients can be obtained from the SPSS 
subprogram of scalogram analysis, or by using the SAS 
subprogram of Guttman. There are several other coefficients, 
however, for scale assessment (e.g., scale reliability^, 
2 3 flat reliability , misclassification parameter , goodness 
of fit test^) which were developed by C. H. Proctor and 
can be obtained by using the SAS subprogram of Guttman 
(SAS, 1979). Finally, there axe other criteria, not obtained 
using SPSS or SAS, which provide additional dimensions for 
evaluating Guttman scaling (Chilton, 1969; Chilton, 1966; 
Schuessler, 1961; Schooler, 1968; Clogg and Sawyer, 1981). 
The "scale reliability" equals the square of the 
correlation between the true type scores and the response 
pattern scores (Proctor, 1971). 
^The "flat reliability" is similar to the "scale 
reliability," and is obtained by squaring the correlation 
between the true type scores and response pattern. It is 
assumed, except in the case of flat reliability, that the 
true type scores have a uniform distribution. This uniform 
distribution is seen as an ideal distribution for Guttman 
scaling purposes. The difference between the scale relia­
bility and the flat reliability indicates how close the 
underlying distribution is to the uniform distribution 
(Proctor, 1971; Proctor, 1970). They will be equal in 
the case of a perfect Guttman scale. 
3 The "misclassification parameter" equals the number 
of modifications in the true Guttman response pattern that 
are required to produce the observed response pattern 
(Proctor, 1970) . 
^Proctor furnishes a test of "goodness of fit" by 
using maximum likelihood method, where a chi-square goodness 
of fit is used to compare the observed frequencies of 
response patterns to the corresponding frequencies pre­
dicted by the Proctor formulation (SAS, 1979; Proctor, 
1970) . 
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IPM adoption scale To measure the extent of the 
respondents' adoption of IPM practices, they were queried 
about their recent use of 15 pest-control practices 
(Table 3.1). These practices are each integral to the IPM 
philosophy. The respondents were asked which, if any, of 
these practices they were presently using in their farming 
operations to control pests (weeds, insects, diseases, 
nematodes). By examining intercorrelations among these 15 
practices, two were found to be negatively associated with 
the other items (Table 3.2). Accordingly, these items 
(4, 9) were eliminated as a first step toward constructing 
a Guttman scale (Sagi, 1959; Clogg and Sawyer, 1981). 
Some other items were then eliminated with subsequent tests 
for Guttman scale criteria. The process of item elimination 
continued until acceptable Guttman and Proctor coefficients 
were obtained. The items were eliminated according to the 
effect of their deletion upon the coefficient of reproduc­
ibility and coefficients of scalability. The items were 
deleted on the basis of how this deletion affected on improve­
ments in the coefficients (C.R., C.S.). This process of item 
elimination and the derived coefficients of reproducibility 
and scalability are shown in Table 3.3. 
A subset of five items was found to meet the criteria 
of a Guttman scale. That is, the responses on these items 
had a hierarchical structure in which farmers adopting any 
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Table 3.1. Respondents' adoption of selected IPM practices 
Practice 
Number of 
adopting 
persons 
Percent of 
all 
respondents 
1. Scout fields at least once 
a week for pests 
2. Check soil yearly for 
nematodes 
3. Test soil at least every 
3 years for nutrient levels 
4. Apply insecticides at the 
time of planting 
5. Predict pest problems by 
collecting information about 
soil temperature and moisture 
6. Use a guide or manual about 
"integrated pest management" 
to help make decisions about 
pest control 
7. Use "economic thresholds" to 
decide when it is profitable 
to apply appropriate pest 
controls 
Use herbicides and insecticides 
only when there are no other 
practical alternatives 
Reduce pest problems by 
rotating crops 
Reduce insect/disease damage 
by planting later and/or 
harvesting earlier 
Prevent cutworms by destroying 
early weed growth 
Select disease resistant seed 
Leave an untreated or "check" 
strip for comparison 
14. Accurately identify pests 
before treatment 
15. Check for natural controls, such 
as parasites, before treating 
for pests 
10 
11, 
12 
13, 
88 
16 
213 
189 
30 
31 
88 
126 
234 
79 
133 
175 
42 
113 
38 
32 
6 
78 
69 
11 
11 
32 
46 
85 
29 
48 
64 
15 
41 
14 
Table 3,2. Correlation matrix of IPM practices 
Practice^ 1 2 3 4 5 6 7 
1 1.00 
2 .16* 1.00 
3 .15* .10 1.00 
4 -.08 -.07 -.11* 1.00 
5 .19* .06 .13* -.04 1.00 
6 . 20* .30* .17* -.07 .21* 1.00 
7 .32* .20* .26* -.09 .21* .22* 1.00 
8 .07 .02 .08 .14* .03 .04 .14* 
9 .00 -.03 -.03 .11* 
00 o
 
1 
-. 11* -.02 
10 .10 .08 .13* -.05 .19* . 10* .10* 
11 .12* .01 .09 -.03 .15* .00 .19* 
12 .11* .06 
m
 
CM 
-.08 .14* .15* . 15* 
13 .01 .20* .13* -.03 .08 .10* .06 
14 .30* .14* .27* .01 
00 f—1 
.15* .43* 
15 .13* .13* .14* -.09 .20* .09 . 13* 
^Practices are identified from the list on page 69. 
^Statistically significant relationship (P<.05). 
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8 9 10 11 12 13 14 15 
1 . 0 0  
12* 1.00 
15* .09 1.00 
10* .14* . 23* 1.00 
03 .05 . 13* .28* 1.00 
14* .04 .04 .12* .05 1.00 
24* .04 .15* .21* .29* .16* 1.00 
14* .11 .17* .22* .16* .06 .20* 
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Table 3.3. Effects of eliminating IPM items on 
of reproducibility and scalability 
coefficients 
Eliminated items& C.R.b C.S.c 
10 .815 .292 
10,13 .816 .324 
10,13,8 .835 .350 
10,13,8,15 .836 .386 
10,13,8,15,1 .854 .439 
10,13,8,15,1,11 .883 .489 
10,13,8,15,1,11,5 .889 .554 
10,13,8,15,1,11,5,12 .922 .652 
^The items can be identified from the list on page 69. 
^Coefficient of reproducibility. 
^Coefficient of scalability. 
one IPM practice also generally had adopted all other 
practices which preceded it in the scale structure. Thus, 
adoption of the top-listed practice was usually accompanied 
by the adoption of all other practices. The five practices 
which composed the Guttman scale are each basic to IPM 
philosophy. They include, in order of their hierarchical 
position (from the most difficult item to the least difficult): 
(1) yearly soil checks for nematodes; (2) use of an IPM guide 
or manual; (3) use of economic threshold analysis to decide 
when it is desirable (profitable) to apply pest controls; 
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(4) accurately identifying pests before treatment; and (5) 
testing soil regularly for nutrient levels. The relationships 
(Yule's Q) between each pair of constituent items and the 
Bi-serial scale-item correlations are shown in Table 3.4. 
The respondents' scores on the five IPM items ranged 
from 0 (persons not using any practice; 17 percent) to 5 
(persons using all five practices; 2 percent) (Table 3.5). 
The five-item IPM adoption scale met all Guttman and Proctor 
criteria for an acceptable scale. It had a coefficient of 
reproducibility of .92; minimum marginal reproducibility of 
.77; percent improvement of .15; and coefficient of scalability 
of .65. For Proctor criteria, the scale had scale reliability 
of .83 and flat reliability of .88 with a standard error of 
.02. Finally, regarding goodness of fit, the scale had a 
total chi-square of 29.88 with 25 degrees of freedom. A 
summary of the descriptive statistics for the IPM adoption 
scale is given in Table 3.16. 
Chronological age was measured by the question, "How 
old were you on your last birthday?" The ages of the farm 
operators ranged from 22 to 80; the mean was 48 years (Table 
3.6). A summary of the descriptive statistics for age is 
given in Table 3.16. 
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Table 3.4. Correlations (Yule's Q) among items of the IPM 
scale 
Item& 2 3 6 7 14 
2 1 .00 
3 .64 1.00 
6 . 8 2  .82 1.00 
7 .68 .71 .60 1.00 
14 .54 .66 .43 .75 1.00 
Scale-item .52 .45 .48 .61 .53 
^These items are described on page 69. 
Table 3.5. IPM adoption scale scores 
Adoption score Frequency Percent 
0 47 17.1 
1 92 33.4 
2 64 23.3 
3 53 19.3 
4 13 4.7 
5 6 2.2 
Not reported Si 150 — -
Total 425 100.0 
^This includes 124 respondents who did not return the 
mail questionnaire and 16 respondents who didn't receive it. 
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Table 3.6. Age distribution of the respondents 
Age Frequency Percent^ 
22-30 51 12.0 
31-40 88 20.8 
41-50 87 20.6 
51-60 131 31.0 
61-70 58 13.7 
71-80 8 1.9 
Not reported 2 
Total 425 100.0 
^Percentages in the tables are based only upon those 
responding to the questions. 
Educational attainment 
Educational attainment of the farm operators was 
measured by the question, "What is the highest grade in 
regular school or year of college that you have completed?" 
The educational levels were combined into eight categories 
(Table 3.7), The educational attainment of the respondents 
ranged from less than 8 years of school to advanced college 
degrees; the average attainment level was a high school 
degree (Table 3.7). A summary of the descriptive statistics 
for educational attainment is given in Table 3.16. 
Farm size 
Farm size was measured by the question, "How many total 
acres did you farm in 1981?" This ranged from 80 to 10,000 
acres. The average was 426 acres (Table 3.8). A summary of 
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Table 3.7. Educational attainment of the respondents 
Educational attainment Frequency Percent 
Less than 8 years 1 0.2 
8 years 48 11.4 
9-11 years 33 7.8 
High school 229 54.3 
Technical school 13 3.1 
Some college 62 14.7 
BA degree 30 7.1 
Advanced degree 6 1.4 
Not reported 3 - — 
Total 425 100.0 
Table 3.8. Farm acreage of the respondents 
Acres Frequency Percent 
80-100 15 3.5 
101-200 107 25.3 
201-300 70 16.6 
301-400 85 20.1 
401-500 37 8 . 8  
501-600 31 7.3 
601-700 20 4.7 
701-800 12 2.8 
801-900 9 2.1 
901-1000 8 1.9 
1001-1100 8 1.9 
1101-1200 8 1.9 
1201-1500 5 1.2 
1501 or more 8 1.9 
Not reported 2 
Total 425 100.0 
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the descriptive statistics for farm size is given in 
Table 3.16. 
Farm income 
Farm income was measured by the question, "Which of 
these categories (five categories were listed) comes closest 
to your gross farm income in 1981?" This income ranged from 
less than $20,000 to over $100,000; the median income was 
about $75,000 (Table 3.9). A summary of the descriptive 
statistics for farm income is given in Table 3.16. 
IPM availability 
IPM availability was measured by the number of inte­
grated pest management firms that were operating in each 
respondent's county, or in a neighboring county. Data were 
obtained about the location of these firms (Cooperative 
Extension Service, 1982b) . The number of firms in each 
county ranged from none to two (Table 3.10). A summary of 
Table 3.9. Farm income of the respondents 
Farm income Frequency Percent 
Less than $20,000 21 5.1 
$20,000-$50,000 
$50,000-975,000 
$75,000-$100,000 
92 
94 
60 
146 
12 
22.3 
2 2 . 8  
14.5 
35.3 More than $100,000 
Not reported 
Total 425 100.0 
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Table 3.10. Number of IPM firms in the respondents' local 
areas 
Number of firms Frequency Percent 
0 138 32.5 
1 210 49.4 
2 _77 18.1 
Total 425 100.0 
the descriptive statistics for IPM availability is given 
in Table 3.16. 
IPM diffusion 
IPM diffusion was measured by averaging the integrated 
pest management adoption scores for all respondents (exclusive 
of the focal respondent) in each county. The summated 
adoption scores ranged from .7 to 2.7, with a mean of 1.7 
(Table 3.11). A summary of the descriptive statistics for 
IPM diffusion is given in Table 3.16. 
Table 3.11. IPM diffusion scores of the respondents 
IPM diffusion score Frequency Percent 
1 115 41.8 
2 153 55.6 
3 7 2.6 
Not reported 150 --
Total 425 100 .0  
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Opinion leadership 
Opinion leadership was measured by the self-designating 
technique (Rogers, 1983) in which respondents are asked to 
estimate how they are evaluated by others. The opinion 
leadership scale contained two items: 1. "Do you feel that 
you are regarded by other farmers in your area as a good 
source of advice about farming practices?" Responses to 
this item were: yes, by most farmers (4 points); yes, by 
some farmers (3 points); don't know (2 points); no (1 point). 
2. "How often do others come to you for advice about farming 
matters?" The responses were: never (1 point); infrequently 
(2 points); sometimes (3 points); frequently (4 points). 
The higher total scores reflect higher degrees of opinion 
leadership. 
The inter-item correlation between these two opinion 
leadership items was .48 (statistically significant, p 6.05). 
The actual range of the scale scores (2 to 8) was the same as 
the possible range; the mean score was 4.9 (Table 3.12). The 
reliability of the opinion leadership scale, as measured by 
Chronbach's alpha^, was .65. This was obtained by using the 
^The mathematical formula for this coefficient is as 
follows: K p 
9 T 2 
where Sj is the variance of item i; S? is the variance of 
the total scale; K is the number of items in the scale; and 
a is Chronbach's alpha (Allen and Yen, 1979; Carmines and 
Zeller, 1979). 
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Table 3.12. Opinion leadership scores of the respondents 
Opinion leadership score Frequency Percent 
2 14 5.1 
3 35 12.8 
4 56 20.4 
5 74 27.0 
6 68 24.8 
7 15 5.5 
8 12 4.4 
Not reported 151 - -
Total 425 100.0 
SPSS subprogram of reliability (Hull and Nie, 1981). Another 
criteria for assessing the adequacy of a scale is the amount 
of measurement error^. The opinion leadership scale had an 
observed variance of 2.03, a true variance of 1.31, and a 
measurement error variance of .72. The F-test indicated 
that part of the variation in the opinion leadership scale 
2 
was due to true variation . A summary of the descriptive 
statistics for the opinion leadership scale is given in 
Table 3.16. 
This is calculated as follows: (T Q = &% - [P((Tv)] where 
<r~ is the variance of measurement error; is the observed 
variance; P is the reliability coefficient; and P(a^) is the 
true variance (Bohrnstedt, 1970; Kerlinger, 1973). 
2 The F-test for the presence of true variance can be 
calculated as follows: F = Sg/Se where is the observed 
variance of the scale, and S| is the estimated measurement 
error variance (Warren et al., 1977). 
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Adoption orientation 
Adoption orientation was measured by a scale containing 
four items. The responses to each item were measured on a 
four-point scale ranging from "strongly agree" to "strongly 
disagree." The four items were: 1. "I'm the kind of 
person who is willing to take more risks than others;" 
2. "I am generally cautious about accepting new ideas ;" 
3. "I am a person who likes to try new farming methods ;" 
4. "I am reluctant to adopt new ways of doing things until 
I see them working for people around me." The responses to 
items 2 and 4 were scored as follows: strongly agree 
(1 point), agree (2 points), disagree (3 points) and 
strongly disagree (4 points). This scoring was reversed 
for items 1 and 3. The higher total scores reflect the 
more favorable adoption orientations. 
The inter-item correlations among these four items 
ranged from .24 to .40 (statistically significant, pi.05). 
The adoption orientation scale scores could range from 4 to 
16; the actual range was from 6 to 14, with a mean of 9.9 
(Table 3.13). The reliability of the adoption orientation 
scale (Chronbach's alpha) was .66. The adoption orientation 
scale had an observed variance of 2.38, a true variance of 
1.57 and a measurement error variance of .81. The F-test, 
for the presence of true variance, indicated that part of 
the variation in the adoption orientation scale was due to 
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Table 3.13. Adoption orientation scores of the respondents 
Adoption orientation score Frequency Percent 
6 1 0.4 
7 8 3.2 
8 45 18.2 
9 50 20.2 
10 63 25.4 
11 38 15.3 
12 33 13.3 
13 8 3.2 
14 2 0.8 
Not reported 177 - -
Total 425 100.0 
true variation. A summary of the descriptive statistics 
for the adoption orientation scale is given in Table 3.16. 
Chemical attitudes 
The respondents' attitudes toward the desirability of 
chemical use in crop production were measured by two items. 
The responses to each item were measured on a four-point 
scale ranging from "strongly agree" to "strongly disagree." 
The two items were: 1. "There is too much reliance by 
farmers on the use of chemicals and pesticides;" 2. "Chemicals 
and pesticides used in farming are having harmful effects 
upon the natural environment." The responses to these items 
were scored as follows: strongly agree (4 points), agree 
(3 points), disagree (2 points) and strongly disagree (1 
point). The higher total scores reflect the more negative 
attitudes toward chemicals. 
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The average inter-item correlation between these items 
was .55 (statistically significant, p£.05). The actual 
range of the chemical attitude scale scores (2 to 8) was 
the same as the possible range. The scale had a mean of 
5.1 (Table 3.14). The reliability of the chemical attitude 
scale (Chronbach's alpha) was .71, The chemical attitude 
scale had an observed variance of 1.58, a true variance of 
1.12 and a measurement error variance of .46. The F-test 
indicated that part of the variation in the chemical attitude 
scale was due to true variation. A summary of the descriptive 
statistics for the chemical attitude scale is given in 
Table 3.16. 
Table 3.14. Chemical attitude scale scores of the respondents 
Chemical attitude 
scale score Frequency Percent 
2 5 1.9 
3 9 3.5 
4 80 31.0 
5 65 25.2 
6 66 25.6 
7 23 8.9 
8 10 3.9 
Not reported 167 - -
Total 425 100.0 
Awareness of IPM 
The respondents' general awareness of integrated pest 
management was measured by the question, "Have you heard of 
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"integrated pest management?" Persons answering "no" to 
this question were given a zero and those answering "yes" 
were given a score of 1 or 2 depending upon their response 
to a second question. This second question was: "In 
approximately what year did you first hear about IPM?" 
Persons having heard about IPM prior to 1980 received a 
score of 2 and those having heard later than this were given 
a score of 1 (Table 3.15). A summary of the descriptive 
statistics for awareness of IPM is given in Table 3.16. 
Table 3.15. Awareness of IPM scores of the respondents 
Awareness score Frequency Percent 
0 211 78.1 
1 35 13.0 
2 24 8.9 
Not reported 155 --
Total 425 100.0 
Statistical Analysis 
Path analysis, a statistical technique for assessing 
causal inferences, is used in this study to test the 
proposed model of relationships for the several hypotheses. 
Path analysis rests upon several assumptions. First, as an 
extension of multiple regression, it is assumed that the 
sample units are independently drawn, the variables are 
measured on an interval scale and the variances are equal 
(Miller, 1981; Warren et al., 1977). Second, there is not 
Table 3.16. Descriptive statistics for the dependent and independent variables 
Std. 
Variable Mean Variance dev. Kurtosis Skewness Minimum Maximum Range 
Age 47.52 166.64 12.91 -0.94 -0.12 22.00 80.00 58.00 
Educational 
attainment 4.28 1.97 1.40 -0.01 0.48 1.00 8.00 7.00 
Farm size 425.69 117,425.25 342.67 6.29 2.23 80.00 2,200.00 2,120.00 
Farm income 3.53 1.71 1.31 -1.29 -0.23 1.00 5.00 4.00 
IPM 
availability 0.86 0.49 0.70 -0.94 0.20 0.00 2.00 2.00 
IPM 
diffusion 1.70 0.19 0.43 -1.03 0.09 0.67 2.67 2.00 
Opinion 
leadership 4.88 2.03 1.42 -0.32 0.01 2.00 8.00 6.00 
Adoption 
orientation 9.87 2.38 1.54 -0.52 0.21 6.00 14.00 8.00 
Chemical 
attitudes 5.11 1.58 1.26 -0.16 0.19 2.00 8.00 6.00 
Awareness 
of IPM 0.31 0.39 0.63 2.08 1.86 0.00 2.00 2.00 
Adoption 
of IPM 1.68 1.50 1.22 -0.26 0.52 0.00 5.00 5.00 
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a problem of multlcollinearity among the independent 
variables (Nie et al., 1975). Third, the causal model 
posits linear, additive, asymmetric relationships among 
the variables; that is, the postulated model contains no 
reciprocal causation or feedback loops (Duncan, 1966; 
Heise, 1969) . Fourth, measures of variables in the model 
are reliable (Warren et al., 1977). Fifth, since path 
coefficients presumably measure the strength of causal 
relationships among variables, it is necessary to assume 
that the disturbances (error terms) of the dependent 
variables are not correlated with each other or with the 
independent variables (Miller, 1981). 
Several steps were taken in using a path analytic 
approach (Land, 1969; Lin, 1976; Warren et al., 1968). First, 
the independent variables were symbolized as follows : 
Age AGE (X^) 
Educational attainment EDUC (Xg) 
Farm size ACRS (Xg) 
Farm income INCM (X4) 
IPM availability AVAL (Xg) 
IPM diffusion DIFF (Xg) 
Opinion leadership LEDR (Xy) 
Adoption orientation ORNT (Xg) 
Chemical attitudes CHEM (Xg) 
Awareness of IPM AWAR (Xio) 
Adoption of IPM ADOP (Xii) 
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Next, a display (path diagram) of the posited causal 
patterns was prepared (Figure 3.2). A distinction is made 
between two kinds of variables in the model: exogenous 
and endogenous variables. Exogenous variables are those 
whose variability is assumed to be determined by factors 
outside the causal model. There are five exogenous variables: 
age, educational attainment, farm size, farm income and IPM 
availability. Endogenous variables are those whose variation 
is attributable to combinations of the exogenous and 
endogenous variables in the model. Six endogenous variables 
are included: IPM diffusion, opinion leadership, adoption 
orientation, chemical attitudes, awareness of IPM and 
adoption of IPM. 
In the path diagram (Figure 3.2), the hypothesized 
causal relationships are indicated by unidirectional arrows 
from independent variables to dependent variables. The 
interrelationships among the exogenous variables are 
indicated by two-headed curved arrows. Residual variables 
(R^'s) also are indicated in the path diagram by unidirec­
tional arrows from each residual variable to its respective 
dependent variable. Residual or disturbance terms (R^'s) 
represent those unmeasured, unknown factors that impinge 
upon the endogenous variables (Asher, 1976). 
A set of the recursive equations for the dependent 
variables which correspond to the paths in the model are 
;ure 3.2. The path diagram (variable numbers are associated with the list on 
page 86) 
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presented below: 
^6 = P65^5 + P6A 
Xy = + P72^2 ^73^3 ^74^4 P7u\ 
^8 " PSI^I •*" ^82^2 ^83^3 ^84^4 "*" ^87^7 """ P8v\ 
X9 = Pgi^jL P92%2 "*" ^95^5 ^96^6 P9w\ 
^10 " PlO.l^l •'• PlO.2%2 PlO.3%3 P10.4^4 ^10.5^5 
^ PlO.6^6 ^  PlO.7%7 ^  PlO.8%8 "*• ^10.9^9 ^ PlO.y^y 
^11 " Pll.1%1 Pll.2%2 P1I.3X3 •*" Pll.4%4 Pll.5%5 
^ Pll.6%6 P1I.7X7 ^  Pll.8%8 Pll.9%9 Pll.lO 
^10 Pll.z^z 
where p^^'s are the path coefficients (i is the dependent 
variable, j is the independent variable); R^'s are the 
residual variables. Path analysis requires obtaining 
regressions for each of these equations. These regressions 
are articulated until the model contains only significant 
paths, at which point it is called the revised model. At 
this juncture, the partial regression coefficients are 
obtained. Also, the residual for each endogenous variable 
(vl-R^) is calculated to determine how much of the variable's 
variance is unexplainable by the independent variables 
(Warren et al., 1977). 
A major advantage of path analysis is that it permits 
the measurement of both direct and indirect effects of 
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variables upon each other. These effects are determined 
from the partial regression coefficients. The direct 
effect of one variable upon another is that part of its 
total effect which is not transmitted via intervening 
variables; it is the effect which remains when intervening 
variables have been held constant (Alwin and Hauser, 1975; 
Fox, 1981). Indirect effects are those parts of a variable's 
total effect which are transmitted or mediated by variables 
shown to intervene between the dependent and independent 
variable sets. A summation of direct and indirect effects 
is called the total effect, which indicates how much change 
in a specified variable is induced by shifts in the ante­
cedent variables (Alwin and Hauser, 1975). The difference 
between the zero-order correlation between two variables 
(the total association) and the total effect of one of 
these two variables on the other is the noncausal associa­
tion. This noncausal association reflects the spurious 
and unanalyzed components of association (Alwin and Hauser, 
1975) . 
Path analysis requires three different statistical 
coefficients; (1) Pearson product-moment correlation 
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coefficients^, which are used in path analysis to evaluate 
the bivariate relationships between variables, to obtain 
the simple correlations among the exogenous variables as a 
part of a path diagram, and in decomposing the total 
associations into their components of direct effect, in­
direct effect and noncausal relationships. The .05 level 
Zero-order correlation coefficients are used to 
indicate the strength of relationships between variables 
as well as the directions of these relationships (Wright, 
1979). It is symbolized by r and reflects the amount of 
covariation between two variables as demonstrated in the 
formula below (Warren et al., 1977): 
Covariance XY 
^ xStd. dev.v/Std. dev.\ 
^ of X ' ^ of y 
Mathematically, r is defined as the ratio of covariation 
to square root of the product of the variation in X and 
the variation in Y, where X and Y symbolize the two variables 
(Blalock, 1979). This corresponds to the following formula 
(Nie et al., 1975) : 
N 
r = 
Z (X-X) (Y -Y) 
i=l ^ ^ 
N _ o 
Z  ( X . - X ) ^  
i=l ^ 
N . 
i=l 1 
where X. is the ith observation of variable X; Yi is the 
ith observation of variable Y; N is the number of observa­
tions ; X is the mean of variable X, Y is the mean of 
variable Y. Pearson's r varies from -1 (perfect negative 
relationship), through 0 (no relationship), to +1 (percent 
positive relationship) (Bailey, 1978). The test of 
significance is performed using the t-test with N-2 degrees 
of freedom. The calculated r and level of significance are 
obtained as a part from the SPSS subprogram of "New 
Regression" (Hull and Nie, 1981). 
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of significance was used in evaluating the bivariate 
relationships in this study. 
(2) Partial regression coefficients: These coeffi­
cients provide estimates of the effect of each of the 
independent variables on given dependent variables when 
holding constant the effects of the other variables in 
the model (Wright, 1979). Tests of significance of these 
coefficients are used to determine whether or not various 
independent variables can be deleted from the regression 
equations. The initial model is progressively revised to 
include only significant paths. In evaluating the partial 
regression coefficients in this study, the .10 level of 
significance was utilized^. 
There are two kinds of partial regression coefficients --
standardized partial regression coefficients (path coeffi­
cients or beta -- 0's), and unstandardized partial regres­
sion coefficients (path regressions or B's). Path coefficients 
Tests of the significance of partial regression 
coefficients are performed using the F-test with 1 and 
N-K-1 degrees of freedom; where K is the number of 
independent variables. The computed F-value and level 
of significance for each partial regression coefficient 
are obtained by using the SPSS subprogram of "New Regres­
sion" (Hull and Nie, 1981), The computed F-value is given 
by the following formula (Nie et al., 1975): 
^ _ incremental SS due to X j _ / 1  
SSres/(N-K-l) 
where SS is the explained sum of squares, SS^-gg is the 
residual sum of squares. 
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are used when there is interest in the relative amount of 
variance explained in a dependent variable by various 
independent variables. Also, they are used if the 
independent variables are measured in different units and 
the main interest is in assessing the overall effect of 
one variable upon another in the same sample or population. 
Unstandardized partial regression coefficients are used 
for comparing different populations or in longitudinal 
studies (Heise, 1975; Blalock, 1967; Blalock, 1971)^. The 
present study used standardized partial regression coeffi­
cients (beta's) to evaluate relationships among the variables 
in the initial model, to examine direct and indirect effects 
and to report path coefficients in the path diagram. 
(3) Coefficient of determination: It is the squared 
multiple correlation coefficient (R ) and reflects the over­
all accuracy of the prediction equation. This coefficient 
indicates the amount of variance in the dependent variable 
^The relationship between these two kinds of partial 
regression coefficients can be illustrated as follows: 
#= B ^x or B = 0 
where 0 is the standardized regression coefficient; B is 
the unstandardized regression coefficient; 8% is the 
standard deviation of x^ (independent variable); and Sy is 
the standard deviation of yi (dependent variable) (Asher, 
1976; Pedhazur, 1982). 
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which is explained by the independent variables in the 
regression equation (Nie et al., 1975), It is generally 
2 thought that the larger the R , the more efficacious the 
model (Kenny, 1979). The computed F-value and level of 
significance for each regression equation are obtained 
by using the SPSS subprogram of "New Regression"^ (Hull 
and Nie, 1981). Finally, if R^ is less than 1, a residual 
or error term (R^'s in the path diagram) must be employed. 
The residual is defined as the square root of the un­
explained variance or v/l-R^ (Miller, 1981) . The residual 
path coefficient measures the proportion of the standard 
deviation and its square measures the proportion of the 
variance of the dependent variable caused by all variables 
(unmeasured) outside of the limited set of independent 
variables explicitly included in the path model (Miller, 
1981). 
1 O 
The test of significance for R is the "overall" test 
for goodness of fit of the regression equation. The test 
of significance is performed using the F-test with K and 
N-K-1 degrees of freedom. The computed F-value is given 
by the following formula (Pedhazur, 1982; Nie et al., 1975): 
_ ,2/K 
where SS^gg is the sum of square explained by the entire 
regression equation; SS^es is the residual (unexplained) 
sum of squares ; K is the number of independent variables 
in the equation; and N is the sample size. 
95 
CHAPTER IV. FINDINGS 
The analysis which tested the proposed explanatory 
model of IPM adoption is described in this chapter. This 
involved a test (using path analysis) of the initial model, 
a decomposition of the associations among variables and the 
formulation of a revised model. The correlation and 
regression coefficients from the initial tests of the 
hypotheses are reported in the Appendix. 
The Initial Model 
Adoption of IPM 
It was hypothesized that farmers' adoption of IPM would 
be associated inversely with their age and positively with 
levels of educational attainment, farm size, farm income, 
IPM local availability, IPM local diffusion, opinion 
leadership, adoption orieijitation, negative attitudes toward 
chemical use and awareness of IPM. A majority of these 
relationships were confirmed in the correlation analysis, 
although statistically significant relationships were not 
found for age, IPM local diffusion and negative attitudes 
toward chemicals (Table 4.1). 
Among the posited causal paths from the ten independent 
variables to adoption of.IPM, only those from opinion leader­
ship, adoption orientation and awareness of IPM were 
supported by the partial regression coefficients. These 
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Table 4.1. Correlation and regression analyses of the 
posited relationships 
Percent 
Zero-order Path explained 
Dependent Independent correlation coefficient variance 
variable^ variable^ (r) (/S) (r2) 
ADOP (X^^) AGE (X^) -.08 .06 
EDUC (Xg) .13* .01 
ACRS (X.) .18* -.03 
INCM (X^) .19* .07 
AVAL (X3) .17* .08 
DIFF (Xg) .04 -.02 
LEDR (Xy) .27* .14* 
ORNT (Xg) .29* .13* 
CHEM (Xg) -.07 .00 
AWAR (X^q) .38* .30* .21 
AWAR (X^g) AGE (X^) -.20* -.09 
EDUC (Xg) .22* .07 
ACRS (Xg) .30* .25* 
INCM (X4) .14* -.08 
AVAL (X3) .19* .13* 
DIFF (Xg) .03 .00 
LEDR (Xy) .21* .09 
ORNT (Xg) .29* .18* 
CHEM (Xg) .02 .14* .19 
CHEM (Xg) AGE (X^) .12 .04 
EDUC (Xg) -.19^ -.17^ 
^The variables' names are listed on page 86. 
^Relationship is statistically significant in the 
posited direction. 
^Relationship is statistically significant, but contrary 
to predictions. 
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Table 4.1. Continued 
Percent 
Zero-order Path explained 
Dependent Independent correlation coefficient variance 
variable^ variable^ (r) (0) (r2) 
ORNT (Xg) 
LEDR (Xy) 
DIFF (Xg) 
AVAL (Xg) -.06 .02 
DIFF (X*) -.16^ -.15^ .06 
AGE (X^) -.23* -.07 
EDUC (Xg) .30* .16* 
ACRS (Xg) .33* .14* 
INCM (X4) .33* .12* 
LEDR (Xy) .39* .29* .26 
AGE (x^) -.15^ - .08 
EDUC (Xg) .13* .02 
ACRS (X3) .23* .08 
INCM (X4) .31* .25* .11 
AVAL (X^) .38* .38* .14 
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three paths displayed the predicted positive coefficients 
(#'s). The remainder of the paths (age, educational attain­
ment, farm size, farm income, IPM local availability, IPM 
local diffusion and negative attitudes toward chemical use) 
were not statistically significant (Table 4.1). The un­
supported paths were thus eliminated from the model. The 
ten independent variables, taken collectively, explained 21 
percent of the variance in IPM adoption (Table 4.1). 
Awareness of IPM 
It was hypothesized that awareness of IPM would be 
associated inversely with age, and positively with each of 
the variables of educational attainment, farm size, farm 
income, IPM local availability, IPM local diffusion, opinion 
leadership, adoption orientation and negative attitudes 
toward chemical use. Each of these hypotheses (except for 
IPM local diffusion and negative attitudes toward chemical 
use) was found to be related to awareness of IPM in the 
correlation analysis (Table 4.1). 
Of the posited paths from the nine independent variables 
to awareness of IPM, only those of farm size, IPM local 
availability, adoption orientation and negative attitudes 
toward chemical use were supported by the partial regression 
coefficients. Coefficients for the five remaining paths 
(age, educational attainment, farm income, IPM local diffusion 
and opinion leadership) were not statistically significant 
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(Table 4,1) . These unsupported paths thus were eliminated 
from the model. The analysis revealed that the independent 
variables, operating jointly, explained 19 percent of the 
variance in awareness of IPM (Table 4.1). 
Chemical attitudes 
It was hypothesized in the initial model that age, 
educational attainment, IPM local availability and IPM local 
diffusion would each be associated positively with negative 
attitudes toward chemical use. However, none of these 
relationships was confirmed by the correlation analysis. 
In fact, contrary to expectations, two of the variables 
(education attainment and IPM local diffusion) were related 
inversely to negative attitudes toward chemical use (Table 
4.1) . 
The regression analysis of chemical attitudes produced 
similar findings as regards age, educational attainment, IPM 
local availability and IPM local diffusion. None of the 
posited causal paths from these variables to chemical attitudes 
was statistically significant. Significant paths were found 
for educational attainment and IPM local diffusion, but these 
relationships were contrary to initial predictions (Table 4.1). 
Nevertheless, these two significant paths were retained in 
the revised model. The paths from age and IPM local avail­
ability to chemical attitudes were eliminated from the model. 
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The four independent variables, operating jointly, explained 
6 percent of the variance in chemical attitudes (Table 4.1). 
Adoption orientation 
It was hypothesized that general adoption orientation 
would be associated inversely with age, and associated 
positively with educational attainment, farm size, farm 
income and opinion leadership. Each of these hypotheses was 
supported by the correlation analysis (Table 4.1). In the 
regression analysis, only the partial regression coefficient 
of the path from age to adoption orientation was unsubstanti­
ated (Table 4.1). This unsupported path thus was eliminated 
from the model. The five independent variables, taken 
together, explained 26 percent of the variance in adoption 
orientation (Table 4.1). 
Opinion leadership 
It was hypothesized that self-perceived opinion leader­
ship would be associated positively with age, educational 
attainment, farm size and farm income. Except for age, these 
hypotheses were supported in the correlation analysis. Age 
was found to be related to opinion leadership, but in an 
opposite direction from the prediction (Table 4.1). In the 
regression analysis, however, only the path from farm income 
to opinion leadership was confirmed (Table 4.1). The un­
supported paths were eliminated from the model. The four 
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independent variables, taken together, explained 11 percent 
of the variance in opinion leadership (Table 4.1). 
IPM diffusion 
It was hypothesized that IPM local diffusion would be 
associated positively with IPM local availability. This 
hypothesis was supported in the correlation and regression 
analyses (Table 4.1). Thus, this path was retained in the 
model. IPM local availability explained 14 percent of the 
variance in IPM local diffusion (Table 4,1). 
Decomposition of Associations 
Path analysis provides a test of the direct and indirect 
effects (influences) of a set of independent variables on 
given dependent variables through a decomposition of simple 
(zero-order) correlations into their components. A decomposi­
tion of correlations was made for the significant paths in 
the initial model. 
Significant paths for adoption of IPM 
Thirty-seven percent of the total effect of opinion 
leadership on adoption of IPM was found to be mediated 
through adoption orientation and awareness of IPM. The 
remainder (63 percent) was the direct effect represented by 
the path coefficient (/3) . The summation of both direct and 
indirect effects was about 81 percent of the simple correla­
tion between these two variables. The remainder of this 
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correlation (19 percent) was its noncausal component, which 
is attributable to spurious (variables share a common cause) 
or unanalyzed (causes of variables are correlated) association 
between these variables (Table 4.2). 
It was also found that 28 percent of the total effect of 
adoption orientation on adoption of IPM was an indirect 
effect through awareness of IPM as an intervening variable. 
The remainder of the total effect (72 percent) was a direct 
effect represented by the path coefficient (0). The summation 
of both direct and indirect effects was 62 percent of the 
simple correlation between these two variables. The remainder 
of this correlation (38 percent) was its noncausal component 
(Table 4.2). 
Finally, awareness of IPM had no indirect effect on 
adoption of IPM because of the absence of intervening 
variables. The total effect of awareness of IPM (all of 
which was a direct effect) was 79 percent of the simple 
correlation between these variables and the remainder (21 
percent) was its noncausal component (Table 4.2). 
Significant paths for awareness of IPM 
It was found that 14 percent of the total effect of 
farm size on awareness of IPM was an indirect effect through 
opinion leadership and adoption orientation. The rest (86 
percent) was the direct effect presented by the path 
coefficient (/3) . The summation of both direct and indirect 
Table 4.2. Decomposition of total associations and total effects of the significant 
paths 
Direct Total 
Dependent Independent effect Indirect Total Noncausal association 
variable^ variable^ (^) effect effect association (r) 
ADOP (X^^) LEDR (Xy) .14 .08 .22 .05 .27 
ORNT (Xg) .13 .05 .18 .11 .29 
AWAR (Xiq)  .30 — — .30 .08 .38 
AWAR (X^q) ACRS (Xg) .25 .04 .29 .01 .30 
AVAL (Xg) .13 -.01 .12 .07 .19 
ORNT (Xg) .18 — - .18 .11 .29 
CHEM (Xg) .14 .14 -.12 .02 
CHEM (Xg) EDUC (X2) - .17 -.17 - .02 -.19 
DIFF (Xg) - .15 -.15 - .01 -.16 
ORNT (Xg) EDUC (Xg) .16 .01 .17 .13 .30 
ACRS (X3) .14 .02 .16 .17 .33 
INCM (X4) .12 .07 .19 .14 .33 
LEDR (Xy) .29 .29 .10 .39 
LEDR (Xy) INCM (X4) .25 .25 .06 .31 
DIFF (Xg) AVAL (Xg) .38 .38 .00 .38 
^The variables' numbers are named on page 86. 
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effects was 97 percent of the simple correlation between 
these two variables. The remainder of this correlation 
(3 percent) was its noncausal component (Table 4.2). 
It was found further that -8 percent of the total 
effect of IPM local availability on awareness of IPM was 
an indirect effect through IPM local diffusion and negative 
attitudes toward chemical use as intervening variables. 
The remainder of the total effect was a direct effect 
represented by the path coefficient (/8) . The direct and 
indirect effects accounted together for 63 percent of the 
simple correlation between these two variables, and the 
remainder (37 percent) was attributable to noncausal 
association (Table 4.2). 
Finally, it was found that both adoption orientation 
and negative attitudes toward chemical use had no indirect 
effects on awareness of IPM because of the absence of 
intervening variables. Their total effects equaled their 
direct effects, as represented by the path coefficients. 
It is noted that the path coefficient of negative attitudes 
toward chemical use was considerably larger than its simple 
correlation with awareness of IPM. This increase in the 
path coefficient was attributable to the statistical control 
of the other independent variables (Table 4.2). 
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Significant paths for chemical attitudes 
Both educational attainment and IPM local diffusion 
had no indirect effect on negative attitudes toward chemical 
use because of the absence of intervening variables. Their 
total effects equaled their direct effects, which were 
89 and 94 percent, respectively, of their simple correla­
tions with chemical attitudes. The remainder of these 
correlations (11 and 6 percent, respectively) were attribut­
able to noncausal associations (Table 4,2). 
Significant paths for adoption orientation 
It was found that 6, 13 and 37 percent, respectively, 
of the total effect of educational attainment, farm size 
and farm income on adoption orientation represented indirect 
effects through opinion leadership as an intervening variable. 
The remainder of these total effects (94, 87 and 63 percent, 
respectively) were direct effects, as represented by the 
path coefficients. The summation of both direct and in­
direct effects for each of these three independent variables 
ranged from 48 percent to 58 percent of their simple correla­
tions with adoption orientation. The remainder of these 
correlations were attributable to their noncausal components 
(Table 4.2). 
Opinion leadership had no indirect effect on adoption 
orientation because of the absence of intervening variables. 
The total effect of opinion leadership, all attributable to 
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a direct effect, was 74 percent of the simple correlation 
between these variables. The remainder of this correlation 
(26 percent) was attributable to its noncausal component 
(Table 4.2). 
Significant path for opinion leadership 
Farm income had no indirect effect on opinion leadership 
because of the absence of intervening variables. But its 
total effect was 81 percent of the simple correlation 
between these variables, and the remainder (19 percent) 
was attributable to its noncausal component (Table 4.2). 
Significant path for IPM diffusion 
IPM local availability had no indirect effect on IPM 
local diffusion because of the absence of intervening 
variables. The total effect of IPM local availability 
equaled the direct effect and the simple correlation between 
these variables (Table 4.2). As Pedhazur (1982) has men­
tioned, a path coefficient is equal to a zero-order correla­
tion whenever a variable is conceived to be dependent on a 
single independent variable, as is the case here with IPM 
diffusion and IPM availability. 
The Revised Model 
By eliminating the posited paths in the initial model 
which were not supported statistically, a revised model was 
derived (Figure 4.1). There were 15 significant paths in 
i?xgure 4.1. The revised luodel^ 
^The variables are named on pa^e 86 
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this model. The unidirectional arrows show the standardized 
partial regression coefficients (path coefficients, #'s) which 
were obtained by solving the regression equations in the 
initial causal model. These standardized coefficients 
reflect the expected change in the dependent variable, 
expressed in standard scores, associated with a change of 
one standard deviation in an independent variable, while 
holding the remaining variables constant. These coefficients 
are scale-free and thus can be compared among variables. 
The most important independent variable for predicting 
the adoption of IPM was found to be awareness of IPM (#=.30), 
followed by opinion leadership (#=.14) and adoption orienta­
tion (#=.13). The effect of awareness on adoption of IPM 
was greater than the effects of opinion leadership and 
adoption orientation combined (Figure 4.1). Farm size was 
the most important independent variable for predicting aware­
ness of IPM (#=.25), followed by adoption orientation (#=.18), 
chemical attitudes (#=.14) and IPM local availability (#=.13) 
(Figure 4.1). 
The most important independent variable for predicting 
chemical attitudes was educational attainment (#=-.17), 
followed by IPM local diffusion (#=-.15). Also, it is seen 
in the revised model that the most important independent 
variable for predicting adoption orientation was opinion 
leadership (#=.29), followed by educational attainment (#=.16), 
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farm size (3=.14) and farm income (|3 = .12). Finally, opinion 
leadership and IPM local diffusion were each significantly 
associated with only one independent variable. Opinion 
leadership was affected significantly by farm income (/8=.25) 
and IPM local diffusion by IPM local availability (#=.38) 
(Figure 4.1). The unidirectional arrows connecting the 
error terms or residuals (R^'s) to the dependent variables 
in the revised model (Figure 4,1) are the residual path 
coefficients, These coefficients were obtained by solving 
the regression equations in the initial model and then 
2 
calculating the square root of the unexplained variance (1-R ) 
for each dependent variable. The double-headed curved arrows 
among the exogenous variables are their zero-order correla­
tions. These coefficients do not reflect causal relation­
ships. Finally, as seen in the diagram of the revised 
model, age (X^) was excluded from the analysis because it 
did not display a significant path to any of the dependent 
variables, 
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CHAPTER V. SUMMARY AND IMPLICATIONS 
Summary 
The primary objective of this study was to construct 
and test a causal model of IPM adoption among Iowa farmers. 
To this end, a set of variables having likely importance 
for IPM adoption was identified and 33 hypotheses about 
relationships among these variables were formulated for 
testing. By using bivariate correlations, it was found that 
most (70 percent) of these hypotheses were confirmed by the 
data. However, when the data were subjected to regression 
analysis, 39 percent of the original hypotheses were 
confirmed (i.e., under conditions where the influence of 
other factors was statistically controlled). Two relation­
ships, while shown to be statistically significant, ran 
contrary to predictions; namely, the relationships of 
educational attainment and IPM local diffusion to chemical 
attitudes. 
For the first of these unexpected relationships, it 
was found that highly educated farmers generally held the 
most positive attitudes toward chemical use. This finding 
may be explained in the fact that the better educated persons 
are likely to be those who are most carefully using chemicals 
in their farming operations and feel most secure about the 
avoidance of harmful side effects. Also, the better educated 
farmers typically have been among the early adopters of many 
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farming innovations, including the chemical control of 
pests. They thus are likely to be especially familiar with 
the potential economic benefits of chemical use. Further­
more, the better educated farmers tend to be at the fore­
front of adoption of reduced tillage, which generally 
entails an increased reliance, at least initially, on 
chemicals for pest control (Bultena et al., 1983; Coopera­
tive Extension Service, 1982a; Choffnes and Anderson, 1979). 
An unanticipated negative relationship also was found 
between IPM local diffusion and farmers' negative attitudes 
toward chemical use. That is, the greater the prevalence 
of IPM adoption in the county, the more favorable were 
farmers' attitudes toward chemicals. There are several 
explanations for this finding. The notion that widespread 
conversion by farmers to IPM will necessarily bring lesser 
chemical use may be erroneous. Whereas adoption of IPM 
practices seemingly should reduce the misuse of pesticides, 
this adoption may also serve to heighten farmers' awareness 
of: (1) pest damage, (2) the often favorable cost-benefit 
ratios achieved from pesticide applications and (3) the 
merits of specific IPM practices which rely on the use of 
pesticides. Ironically, the increased sensitivity of 
farmers to pest problems, resulting from IPM educational 
efforts, may be encouraging, in the short run, a stepped-up 
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reliance of farmers upon pesticides (Council for Agri­
cultural Science and Technology, 1976). 
It has been noted (Apple and Smith, 1976) that IPM has 
often been promoted in the past as an alternative to the 
use of chemicals to control agricultural pests. This 
interpretation thus is in direct confrontation with farmers' 
commitments to cropping practices in which chemicals are 
used as well as to the interests of the agricultural chemical 
industry. IPM is being introduced today out of a philosophy 
that chemicals continue to be an important part of pest 
control. IPM does not counsel the discontinuance of 
pesticides, but rather that they be applied judiciously. 
Therefore, persons who adopt IPM can continue to be 
supportive of chemical use. 
The regression analysis revealed that the level of 
farmers' awareness of IPM was important for its adoption. 
This finding suggests that Iowa farmers aren't applying IPM 
practices as a self-modification of chemical controls in 
farming operations, as is the case when adopting organic 
farming (Lockeretz and Wernick, 1980; Powers and Harris, 
1980). The path analysis served to identify the character­
istics of both those who had adopted IPM and those who were 
aware of IPM but had not yet adopted. The adopters, besides 
being aware of IPM, were characterized by high favorable 
adoption orientation and a high degree of self-perceived 
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opinion leadership. These two characteristics, in turn, 
were found to be positively associated with such character­
istics as high education, large farm size and high farm 
income. 
However, nonadopters who were aware of IPM were found 
to have large farm units, favorable adoption orientations, 
negative attitudes toward chemical use and IPM firms 
located nearby. Adoption orientation, in turn, was deter­
mined by education, farm size, farm income and opinion 
leadership. Therefore, these personal and farm firm 
variables were also playing an important role in awareness 
of IPM, indirectly, as they were in adoption of IPM. 
The negative attitudes of the "awareness group" toward 
chemical use were found to be associated with a lesser 
education and a relatively low amount of IPM diffusion in 
their localities. Educational attainment thus had diverse 
effects upon awareness of IPM, depending upon the interven­
ing variables, as is shown below: 
High education —> high favorable adoption orienta­
tion awareness of IPM. 
Low education negative attitudes toward chemicals 
awareness of IPM. 
For "awareness group," there were well-educated persons who 
were willing to try new innovations, but there were also 
lesser-educated persons who disliked chemicals and were thus 
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seeking alternative approaches to pest control. These 
findings reveal that both well- and poorly-educated farmers 
are going to adopt IPM, but for different reasons. 
There also were mixed effects upon awareness of IPM 
from the existence of local IPM firms as is shoTTO below: 
High IPM availability : > awareness of IPM. 
Low IPM availability —> low IPM diffusion —> negative 
chemical attitudes. 
The greater availability of IPM firms was associated 
positively with awareness of IPM. Also, the decreased 
presence of IPM firms produces lesser local diffusion of 
IPM which results in more negative attitudes toward chemical 
use. These negative chemical attitudes, in turn, produce 
increased awareness of IPM. Therefore, the availability of 
IPM firms will have different effects on farmers. These 
firms may increase the awareness of IPM, they may increase 
positive attitudes toward intensive chemical use, which 
constitute an obstacle to IPM adoption. 
As shown in Figure 5.1 for the significant relationships 
and their directions, the personal and farm firm character­
istics were important for predicting, directly and in­
directly, farmers' awareness and adoption of IPM. Also, 
the orientation variables (adoption orientation and opinion 
leadership) were important for predicting both the awareness 
and adoption of IPM. In addition, it is shown that the 
115 
Adoption of IPM 
Education 
Farm size 
Farm income 
Opinion leadership 
' 
4^ 
Favorable adoption 
orientation 
Opinion 
leadership 
+ 
+ 
é 
+ 
I 
Farm 
income 
Favorable adoption 
orientation 
Awareness of IPM 
+ 
Education 
Farm size 
Farm income 
Opinion leadership 
IPM local 
availability 
IPM local 
diffusion 
T" 
+ 
IPM local 
availability 
Negative 
chemical 
attitudes 
Education 
Figure 5.1. The significant relationships and their 
directions 
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structural variables had no direct influence upon the adop­
tion of IPM. The effects of these variables were experienced 
indirectly through awareness of IPM, Whereas the structural 
variables (IPM local availability and IPM local diffusion) 
were less influential for IPM awareness than were the 
orientational and farm characteristic variables, they were 
nevertheless important to the adoption process. It seems 
that additional structural variables need to be identified 
and included in adoption research. Finally, it is shown 
that age, for which there are inconsistent findings in the 
literature as to its importance for innovâtiveness (Rogers, 
1983), wasn't useful here for explaining the several 
dependent variables in the model. 
There were only three significant partial regression 
coefficients between the independent variables and the 
central dependent variable in this study, adoption of IPM. 
But the effects of some independent variables on IPM adop­
tion were funneled through intervening variables. No 
intervening variables were deleted in the revised model. 
Also, some of the independent variables displayed indirect 
effects on the dependent variables, especially adoption 
orientation and self-perceived opinion leadership. 
The bivariate correlation analysis showed that multi-
collinearity of the exogenous variables wasn't a problem 
in the analysis. The largest bivariate correlation between 
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any two exogenous variables was .51, which is considerably 
below the threshold level (r=.8) for multicollinearity (Nie 
et al,, 1975). Nevertheless, sizeable correlations were 
found among some of the exogenous variables, especially 
age, educational attainment, farm size and farm income. 
These relationships may be responsible for attenuating the 
partial regression coefficients in the initial model and 
thus eliminating many of the posited paths (18 of 33). It 
should be noted that "...the greater the intercorrelations 
of the independent variables, the less the reliability of 
the relative importance indicated by the partial regression 
coefficients" (Nie et al., 1975). 
To avoid the multicollinearity problem in future 
research, it is suggested that composite scales of highly 
intercorrelated variables be used instead of single 
indicators. For example, the partial regression coefficients 
in the initial model could have been made more reliable by 
constructing a composite scale for socioeconomic status, 
which would include education attainment, farm size and 
farm income. Another possible solution for the multi­
collinearity is to trace the causality patterns among these 
exogenous variables. High intercorrelations may suggest 
that some of the variables are dependent upon others. For 
example, farm income may be dependent on farm size, as was 
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shown by Carlson and Dillman (1983) in their recent path 
analysis of adoption. 
The measurement of some variables in this study, such 
as awareness of IPM and IPM local availability, could be 
another reason for the nonsignificant path coefficients. 
Pedhazur (1982) states that measurement errors in the 
dependent variables lead to a downward bias in the estima­
tion of beta's, and measurement errors in the independent 
variables lead to either an upward or a doimward bias in 
beta's. 
2 The percent explained variance (R ), as an indicator 
of the overall accuracy of the prediction, was low for each 
of the dependent variables in the initial causal model. 
That is, most of their variances remained unexplained. The 
largest explained variance was for adoption orientation 
(R =26 percent) followed by adoption of IPM (21 percent), 
awareness of IPM (19 percent), IPM local diffusion (14 
percent) and opinion leadership (11 percent). Only 6 percent 
of the variance for chemical attitudes was explained. 
2 
The findings of relatively low explained variance (R ) 
has long plagued adoption-diffusion studies. For example, 
Carlson and Dillman (1983), using path analysis, could 
explain only 17 percent of the variance in both erosion and 
nonerosion control practices adoption in the Palouse. 
Stofferahn (1981) found in a path analysis of conservation 
119 
tillage adoptions among Iowa farmers that only 5 to 11 per­
cent of the variance could be explained. In a study of 
environmental innovation by Lovejoy and Parent (1982), 
the explained variance ranged from 3 to 9 percent. Mason 
and Halter (1980) explained only 17 percent of adoption 
variance; Nowak and Korsching (1982) explained 33 percent 
and Anson (1973) explained 17 percent. Pampel and van Es 
(1977) found that the adoption of commercial innovations 
2 
was much more successfully explained (R =30 to 49 percent) 
2 than was the adoption of environmental innovations (R =8 
to 15 percent). 
2 It seems likely that the low R of the dependent 
variables in the present study also may be attributable to 
the fact that the initial causal model failed to include 
all of the relevant variables (i.e., the problem of 
specification error). There are several variables absent 
from the initial model which would seem important to the 
adoption of IPM. An example is perceived characteristics 
of IPM, and especially its perceived advantages relative 
to conventional practices (Agrichemical Age, 1982; Smith, 
1983). Also of likely importance is the perceived 
compatibility of IPM with past experiences, with conventional 
pest control and with other farming practices (Perkins, 
1982) . The level of pest infestation, which can differ 
120 
markedly between farms and fields is also of likely 
importance to rates of IPM adoption. 
There are several variables which have been found to 
be important in adoption-diffusion studies, but which were 
not included in this research. For example, tenure status, 
previous past experience, localité-cosmopolite orientation, 
exposure to mass media, interpersonal communications, change 
agent and institutional contacts, social participation, 
and economical and environmental orientations. On the basis 
of past evidence (Goldstein, 1978), the availability of 
information sources can be expected to be especially 
important to the adoption of IPM. 
There is yet another reason which may explain the low 
amount of variance that is accounted for in this study. 
Measurement error can produce a downward bias in the esti-
2 
mation of R . Pedhazur (1982) has noted that "...errors of 
measurement are largely responsible for the disappointingly 
2 low R values that are obtained in much of the research in 
2 the social sciences." The R 's in the present study could 
possibly be improved by more rigorous measurement of some 
of the variables. In this study, awareness of IPM and IPM 
local availability especially require improved measurement. 
Both of these variables had only three categories, which 
does not well meet the criteria of interval measurement 
normally required by path analysis. 
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Implications 
This investigation has several implications -- for 
theory, research and policy. As regards theory, this study 
has demonstrated the general utility of the social action 
theory for the formulation of propositions which explain 
adoption behavior. The social action theory suggested 
several distinct types of variables as being important. 
Also, it guided the causal ordering of the constituent 
variables in the model. 
To my knowledge, the present study is unique in apply­
ing the adoption-diffusion perspective to IPM adoption. It 
also speaks to some recognized deficiencies in the adoption-
diffusion literature, especially through the incorporation 
of structural variables in the analysis. An often critical 
and neglected element of innovation -- the integration/ 
coordination of constituent practices -- has been tested 
here through the use of scalogram analysis (Guttman scaling). 
The causal (path) analysis used in this study suggests 
some important strategies for change agents seeking increased 
IPM adoption. The study findings point up the importance 
of several variables, especially attitudinal/orientational 
factors that might be manipulated to accelerate adoption 
behavior. For example, favorable adoption orientation and 
self-perceived opinion leadership were each shown to be 
important determinants of IPM adoption. Change agents could 
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focus attention on the informal opinion leaders, who usually 
display high farm income. Once convinced of the merits of 
IPM, these individuals would act as information disseminators 
and role models for their neighbors.. Policy makers also 
should be alert to the fact that farmers' educational attain­
ment has mixed effects on IPM adoption. That is, both well-
and poorly-educated farmers are attracted to IPM, but for 
different reasons. The local availability of IPM firms 
was found to be associated with increased farmers' awareness 
of IPM as well as more positive attitudes toward chemical 
controls. Yet, for some farmers, such attitudes could 
serve to retard the adoption of IPM. 
Suggestions for Future Research 
Because of the currency of IPM innovation, it is 
suggested that there be replication of this study at future 
points in the diffusion process. In this way, the processual 
aspects of IPM diffusion will be better illuminated. 
Longitudinal studies especially aid the understanding of 
some facets of the adoption process, such as the likely 
eventual rejection, or discontinuance, by some farmers of 
specific IPM practices. 
These study results suggest that other relevant 
variables could profitably be added in future research to 
increase the explanatory power of the model. The variables 
might tap information about pest infestation, the availability 
123 
and sources of farmers' information, the perceived relative 
advantages of IPM and the compatibility of IPM with estab­
lished farming practices. 
More rigorous measurement is needed of some of the 
variables that were included in this study. The variable 
of IPM local availability, for example, needs to be more 
precise (comprehensive) regarding the availability of local 
professional assistance for the treatment of pest problems. 
For instance, local extension offices, agricultural 
cooperatives and other sources may provide IPM information, 
advice and scouting services to farmers. 
The measurement here of IPM adoption also can be 
refined. For one thing, it would be helpful to know the 
motives which underlie farmers' adoption of each of a panoply 
of IPM practices. Some of these practices, such as crop 
rotation and soil testing, may perform multiple functions 
for both cropping decisions and pest management. 
Finally, the development of composite scales for the 
highly correlated independent variables may be warranted. 
These variables also should be subjected to further analyses 
to determine any internal patterns of causality, rather than 
as here merely treating them as exogenous variables. For 
example, a causal relationship between farm size and farm 
income is likely to be obtained. In addition, the causal 
linkages between chemical attitudes and other attitudinal 
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orientations (e. g . ,  adoption orientation and opinion 
leadership) need to be better fleshed out in theoretical 
perspectives on adoption. 
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APPENDIX. 
CORRELATIONS AND REGRESSIONS 
Table A.l. Zero-order correlations of the study variables 
Variable^ %1 %2 X3 %4 %5 %6 %7 
00 X9 Xio 
^1 1.00 
X2 - .40* 1.00 
X3 -.16* . 31* 1.00 
^4 -.19* 
0
 
CM 
.51* 1.00 
^5 - .12 .13* .13* .20* 1.00 
^6 -1.00 .06 -.03 .08 
00 00 
1.00 
^7 - . 15* .13* . 23* .31* . 14* .12 1.00 
^8 - .23* . 30* . 33* . 33* .13 - .03 .39* 1.00 
X9 .12 - . 19* - . 34* 
CO 1 
-.06 - . 16* - . 14* - . 27* 1.00 
0
 
I—1 X - . 20* .22* . 30* .14* .19* .03 . 21* .29* .02 1.00 
%11 -.08 .13* .18* .19* .17* .04 . 27* . 29* -.07 .38* 1.00 
^The variables are named on page 86. 
"Statistically significant (p<.05). 
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Table A.2. Partial regression coefficients and F-tests 
for the independent variables in the initial 
model 
Dependent 
variable^ 
Independent 
variable B F-value 
Sig. 
level 
ADOP (X^^) 
AWAR (X^q) 
CHEM (Xg) 
AGE (X^) .005 .056 0 .670 .414 
EDUC (Xg) .013 .014 0 .042 .838 
ACRS (Xg) -.000 -.033 0 .188 .665 
INCM (X4) .065 .066 0 .736 .392 
AVAL (X5) .139 .076 1 .241 .267 
DIFF (X^) -.045 -.016 0 .054 .817 
LEDR (Xy) .122 .136 3 .891 .050 
ORNT (Xg) .109 .134 3 .337 .069 
CHEM (Xg) -.004 - .004 0 004 .952 
AWAR (%io) .602 .304 19 936 .000 
AGE (X^) -.004 -.091 1 797 .182 
EDUC (Xg) .031 .068 0 903 .343 
ACRS (X^) .000 .245 10 645 .001 
INCM (X4) - .040 -.080 1 082 .299 
AVAL (Xg) .121 .131 3 696 .056 
DIFF (Xg) -.002 -.002 0 000 .982 
LEDR (X?) .041 .090 1. 714 .192 
ORNT (Xg) .073 .178 5. 938 .016 
CHEM (Xg) .069 .139 4. 210 .041 
AGE (X^) .003 .035 0. 242 .623 
EDUC (Xg) -.157 -.172 5. 700 .018 
AVAL (X5) .036 .020 0. 078 .781 
DIFF (Xg) -.432 -.151 4. 544 .034 
^The variables are named on page 86. 
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Table A.2. Continued 
Dependent Independent Sig. 
variable^ variable B F--value level 
ORNT (Xg) AGE (x^) -.001 - .072 1 .242 .266 
EDUC (Xg) .182 .163 6 .033 .015 
ACRS (X,) .001 .136 3 .752 .054 
INCM (X4) .147 .122 3 .011 .084 
LEDR (Xy) .318 .288 21 .615 .000 
LEDR (Xy) AGE (X^) -.001 - .084 1 .427 .234 
EDUC (Xg) .024 .024 0 .106 .745 
ACRS (Xg) .000 .080 1 .096 .296 
INCM (X4) .275 .252 11 .455 .001 
DIFF (Xg) AVAL (X5) .244 .380 37 .488 .000 
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Table A.3. Partial regression coefficients and F-tests for 
the significant paths in the revised model 
Dependent 
variable^ 
Independent 
variable B 0 F--value 
Sig. 
level 
ADOP (X^^) LEDR (Xy) .133 .148 5 .012 .026 
ORNT (Xg) .116 .143 4 .493 .035 
AWAR (Xio) .602 .304 22 .894 .000 
AWAR (X^q) ACRS (X3) .000 .244 13 .571 .000 
AVAL (X5) .130 .141 5 .122 .025 
ORNT (Xg) .093 .227 11 .569 .001 
CHEM (Xg) .072 .143 4 .909 .028 
CHEM (Xg) EDUC (Xg) -.168 -.184 7 .896 .005 
DIFF (Xg) -.419 -.147 5, .026 .026 
ORNT (Xg) EDUC (Xg) .212 .190 9, .540 .002 
ACRS (X3) .001 .134 3. .655 .057 
INCH (X4) .155 .129 3. ,401 .067 
LEDR (Xy) .324 .293 22, 579 .000 
LEDR (Xy) INCH (X4) .342 .314 24. 233 .000 
DIFF (Xg) AVAL (X5) .244 .380 37. 488 .000 
^The variables are named on page 86. 
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Table A.4. Coefficients of determination and F-tests for 
the dependent variables in the initial model 
Dependent 
variable^ R2 
Adjusted 
R2 
Std. 
error F-value 
Sig. 
level 
ADOP (X^^) .206 .169 1.141 5.522 .000 
AWAR (X^q) .194 .160 .579 5.717 .000 
CHEM (Xg) .060 .042 1.233 3.474 .001 
ORNT (Xg) .260 .243 1.340 15.346 .000 
LEDR (Xy) .114 .097 1.325 7.013 .000 
DIFF (Xg) .144 .141 .409 37.488 .000 
^The variables are listed on page 86. 
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Table A.5. Coefficients of determination and F-tests for 
the dependent variables in the revised model 
Dependent 
variable^ R2 
Adiusted 
R2 
Std. 
error F-value 
Sig. 
level 
ADOP (X^^) .195 .184 1.131 17.784 .000 
AWAR (X^q) .169 .154 .581 11.155 .000 
CHEM (Xg) .058 .050 1.229 6.846 .001 
ORNT (Xg) .256 .243 1.341 18.851 .000 
LEDR (Xy) .098 .094 1.327 24.223 .000 
DIFF (Xg) .144 .141 .409 37.488 .000 
^The variables are named on page 86. 
Table A.6. Decomposition of total associations 
model 
Dependent Independent Direct Indirect 
variable^ variable effect effect 
ADOP (X^^) AGE (X^) .056 -.058 
EDUC (Xg) .014 .051 
ACRS (X3) -.033 .116 
INCM (X^) .066 .054 
AVAL (X3) .076 .033 
DIFF (Xg) -.016 -.006 
LEDR (Xy) .136 .082 
ORNT (Xg) .134 .054 
CHEM (Xg) -.004 .042 
AWAR (X^q) .304 
AWAR (X^q) AGE (X^) -.091 -.020 
EDUC (Xg) .068 .008 
ACRS (Xg) .245 .035 
INCM (X^) -.080 .058 
AVAL (Xg) .131 -.006 
DIFF (Xg) -.002 -.021 
LEDR (Xy) .090 .051 
^The variables are named on page 86. 
and total effects in the initial 
Total 
Total Noncausal association 
effect association (r) 
.002 -.074 - .076 
.065 .064 .129 
.083 .092 .175 
.120 .066 .186 
.109 .059 .168 
.022 .058 .036 
.218 .050 . 2 6 8  
.188 .100 . 2 8 8  
.038 - .105 - .067 
.304 .072 .376 
.111 - .086 - .197 
.076 .143 .219 
.280 .024 .304 
.022 .163 .141 
.125 .067 .192 
.023 .053 .030 
.141 .071 .212 
Table A.6. Continued 
Dependent 
variable^ 
Independent 
variable 
Direct 
effect 
Indirect 
effect 
Total 
effect 
Noncausal 
association 
Total 
association 
(r) 
ORNT (Xg) .178 — — .178 .109 .287 
CHEM (Xg) .139 — — .139 -.119 .020 
CHEM (Xg) AGE (Xl) .035 .035 .083 .118 
EDUC (X-) - .172 — — -.172 - .020 - .192 
AVAL (Xg) .020 -.057 -.037 -.027 -.064 
DIFF (X^) -.151 -.151 - .006 - .157 
ORNT (Xg) AGE (Xi) -.072 -.024 -.096 -.130 -.226 
EDUC (Xg) .163 .007 .170 .126 .296 
ACRS (X_) ,136 .023 .159 .168 .327 
INCH (X4) .122 .073 .195 .132 .327 
LEDR (Xy) .288 .288 .101 .389 
LEDR (Xy) AGE (Xi) - .084 — — - . 084 - .070 - .154 
EDUC (Xg) .024 — — .024 .108 .132 
ACRS (X3) .080 — — .080 .150 .230 
INCH (X4) .252 — — .252 .062 .314 
DIFF (Xg) AVAL (Xg) .380 .380 .000 .380 
